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ABSTRACT 


We have conducted a feasibility study to examine the potential of the 
Transportable Laser Ranging System (TLRS) for monitoring the ground deforma- 
tion around satellite ranging stations and other geodetic control points. 
Emphasis has been placed on testing the usefulness of the relative lateration 
technique. The temporal variation of the ratio of the length of each survey 
line to the mean length of all survey lines in a given area is directly 
related to the mean jh’jar strain rate for the area. The data from a series 
of experimental measurements taken over the Los Angeles basin from a TLRS 
station at Mt. Wilson show that such ratios can be determined to an accuracy 
of one part in lo"^ with a measurement program lasting for three days and 
without using any corrections for variations in atmospheric conditions. A 
numerical experiment using a set of hypothetical data indicates that reason- 
able estimates of the present shear strain rate and rhe direction of the 
principal axes in southern California can be deduced from such measurements 
over an interval of one to two years. Thus, the relative lateration from 
the TLRS appears to be a very economical way to monitor ground deformations, 
although there has been no opporunity yet to measure the actual ground 
strain by reoccupying the Mt. Wilson site. 
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I . INTRODUCTION 


With the recent development in ground-to-satellite laser ranging 
and Very Long Baseline Interferometry (VLBI) techniques, it is now 
possible to measure precisely distances between locations separated 
by several hundreds to thousands of kilometers. This makes it possi- 
ble to monitor relative movements of globally distributed points on 
the earth for geodynamic studies. However, one question that must be 
answered is how representative each of these positions thus occupied 
is for the region in which it is located. If some of these locations 
are experiencing localized movements which are not representative of 
the region, the global measurement would give erroneous results. An 
answer to this questions can be found by measuring regional deforma- 
tions around each location. 

A conventional method for determining regional deformations is 
to perform repeated survey using an electro-optical distance measur- 
ing (EDM) device (e.g. Savage et al. [1981]). However, such surveys 
are expensive, and are rather limited in range. We, therefore, have 
looked for a better alternative. The development of the Transportable 
Laser Ranging System (TLRS) for ground’-to-LAGEOS (Laser Geodynamics 
Earth Orbiting Satellite) ranging [Silverberg and Byrd, 1981] has given 
us an opportunity to test such an alternative. Because of its high sen- 
sitivity, being capable of detecting single photon returns, the TLRS 
can measure distances to small targets (retro-reflectors) at any visible 
points much beyond the normal ranges of other EDM devices. Thus, this 
system may provide economical measurements of strain fields in areas 
more than 200 km in diameter. If successful, such measurements will be 
valuable not only in the immediate neighborhood of satellite ranging 
stations, but also in understanding the dynamic behavior of both plate 
boiondaries and areas internal to plates. 

We have conducted a limited feasibility study to examine this po- 
tential. Although the TLRS is a powerful system, it also has certain 
limitations when used for a ground-to-ground ranging. The raost impor- 
tant is the uncertainty of measurement results due to variability in 
atmospheric conditions. To .bypass this problem and avoid the ejqjense 
of flying an aircraft to monitor the atmospheric conditions along the 
path of the laser beam, we have examined the use of the relative lat- 
eration, or the ratio method, which was used earlier by Carter and 
Vincenty [1978] in an experimental survey around the McDonald Obser- 
vatory . 

We originally planned repeated field ejq)eriments at several sites 
in the western United States. However, because of many scheduling 
conflicts and delays associated with the overall TLRS-LAGEOS ranging 
e:q)Griments , the only field experiment we could perform during the 
current contract was a four-day measurement at Mt. Wilson over the Los 
Ai^geles basin in January, 1981. We have been unable to reoccupy this 
site for an actual strain measurement. 
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The present study, however, has given us some very encouraging 
results. Even with no atmospheric correction at all, the range ratios 
could be determined to an accuracy of one part in 10^. This is suffi- 
cient for an order-of-magnitude estimate of incremental shear strain 
in the southern California region if two measurements separated by one 
to two years are available. Higher accuracies would be attainable with 
repeated measurements . 

In this report, we first describe the advantages and problems of 
ground-to-ground ranging by a TLRS, leading to the use of relative 
lateration, or range- ratio method, and its relationship to the region- 
al strain (Section II). Then, we present the data and analysis of the 
Mt. Wilson experiment (Section III). This is followed by a short treat- 
ment of regional strain determination using hypothetical data (Section 
IV). Finally, we present the conclusions from this feasibility study 
and offer some recommendations. Some pertinent data are presented in 
the Appendix. 
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II. TLRS GROUND-TO-GROUND Ri^GlNG 


Advantanqes and Problems 


The TLRS Is a highly mobile satellite laser ranging system designed 
to perform ground-to-LAGEOS range measurements. It is also highly sen- 
sitive, being capable of determining the range to a LAGEOS satellite with 
return signals as low as one photelectron every 20 to 50 laser shots 
[Silverberg et al . 1982]. Used as a ground-*to-gro\ind ranging device, it 
can measure the distance to any single 1 inch (25 mm) corner reflector 
within sight at very low laser power level. The measure able range is 
limited only by the curvature of the earth. The required power level is 
so low that, unlike some systems used for similar measurements, the laser 
beam can be maintained many orders of magnitude below the eye-damage 
threshold. 

The practical precision of the TLRS range measurements is limited 
to about 1.5 cm for a one minute average, which is somewhat worse than 
those of conventional EDM devices using modulated laser beams. However, 
the long range capability of the TLRS reduces the relative error to well 
within the limits of interest in conventional surveys. The TLRS has an 
automatic pointing system, an automatic calibration system and other 
features which lend themselves to providing many horizontal (ground-to- 
ground) line measurements on an operational basis. Thus it will be a 
good device to use if the data it provides is sufficient to determine 
the regional deformation at a high-enough accuracy. 

The most serious problem in using the TLRS for ground-to-gro\ind 
ranging is the atmospheric effect. The temperature, pressure, and to a 
lesser degree water vapor influence the index of refraction of air, and 
thus the speed of a laser becim through the atmosphere. To obtain the 
absolute distance between two points from a time of flight measurement 
through air, one must make corrections for these atmospheric variables. 

Estimates of these atmospheric variables along the beam path may 
be made based on measvurements at the two end points. This, however, is 
unsatisfactory for long lines. A more precise way is to measure direct- 
ly the atmospheric condition along the beam path by flying an aircraft 
during the ranging. This, though done in practice, is a costly opera- 
tion. A third alternative is to use more them one wavelength for rang- 
ing. Using the dispersive characteristics of light in air, one can cor- 
rect for the atmospheric effects [Huggett, et al. 1977]. 

The present TLRS operates in a single color. Plying an aircraft, 
we judged, is too costly for repeated measurements in many directions. 
Thus we had to look for another alternative. 
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Relative Lateration 


One way to improve the accuracy of range measurements without re- 
lying on expensive in-flight measurement of atmospheric conditions is 
to Use a relative lateration technique, or the "ratio method" (Robert- 
son, 1972) . Instead of attempting to measure the absolute length of 
each survey line to high accuracy, this technique determines only the 
ratios of distances. This method is based on a supposition that the 
temporal changes of atmospheric conditions along several survey lines 
within a given region are (Similar to each other. Therefore, even when 
the time of flight of a laser beam in each line fluctuates with chang- 
ing atmospheric conditions, the ratios of the times of flight along 
different survey lines tend to vary little with time. 

Carter and Vincenty [1978] used this method in an experimental 
EDM survey e, round the McDonald Observatory in 1977. They obtained 
sets of measurements, one month apart, consistent to one to two parts 
in 10^. They have just repeated this experiment and the data is now 
being analyzed. Since the results of Carter and Vincenty appear to be 
quite promising, we have decided to try the same for our TLRS measure- 
ments. 


Relationship Between Relative Lateration and Strain 


Unlike absolute measurements of distances, the relative distance 
measurements repeated after a certain time period will not give all of 
the components of deformation, or incremental strain, for the time 
period unless at least one survey line is measured absolutely. How- 
ever, a clear relationship exists between the changes of relative dis- 
tances and incremental shear strain. 

Let us consider n survey lines radiating from a central station. 

In the present case, the TLRS is located at the central station and a 
retroreflector is located at the end of each radiating line. Assume 
that fll lines lie in a horizontal plane, neglecting both the curva- 
ture of the earth's surface and topographic height differences. Choos- 
ing a coordinate system with the origin at the central station, posi- 
tive X towards east and positive y towards north, the original length 
of line i to the reflector at coordinates (x . , y . ) at the time of the 
initial survey is given by i x 

=1 = 

Now as:>ime that between the initial survey and a siibsequent sur- 
vey the entire area of the survey undergoes a uniform deformation repre- 
sented by incremental strain components e , G and £ . Then, the 

line length becomes ^ 
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where a^^ = tan (x^/y^^) is the azimuth of the line i measured clock- 
wise from north, and the higher order terms in strain have been neglec- 
ted. Then, the range increment 6^ is given by 


2 2 

6. = s.' - s. = s. [e sin a. + E sin 2a.. + e cos a,] (3) 

XX xx xx x xy lyy i 

Next define original mean range and range ratios to the mean, respec- 
tive, as 


— n 
s = .E, s./n 
x=l X 


(4) 


and 


r . = s./s 

X X 


(5) 


Then, the subsequent mean range and range ratios are 


— n __ n 

s' = .1, s.'/n = s + . E, 5./n 
x=l X x=l X 


( 6 ) 


and 


_ n 


r. ' =s.'/s' = (s. + 6.)/(s + .E, 6./n) 

X X ' X X X=1 X 

= r. (1 + 6./s. - .E, 6. /ns) 

X XX X=1 X 


(7) 


where the higher order terms are again neglected. The increment 
of the range ratio is, therefore. 


r. ' - r. = r. (<S./s. - .E^ 6. /ns) 

X X XXX x=l X 


( 8 ) 
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Then, range ratio increment normalized by the original range ratio 
is given by 


Yi » (rj 




- 


n 

. 2 , 

1*1 


6^/ns 


(9) 


Substituting eq. (3) into eq. (9), and using (5), we obtain 

- [sin^a^ - J^(r^sin\)/nl 
n 

+ [sin 2a - .2-(r,sin 2a. )/n] e 

X i=i 1 1 Ky 

on 2 

+ [cos a. - .2, (r.cos a.)/n] e (10) 

1 1=1 1 1 yy 


Equation (10) may give one an impression that a set of measurements of 
the normalized range ratio increments Yj, would give the incremental 
strain components £xx^ ^xy %y However, this impression is incor- 
rect because the coefficients of and 0 yy are not independent of each 
other, as their sum vanishes, and therefore £xx £yy cannot be de- 
termined xmiquely. 

Now let 


0 = e + e 

XX yy 


and 


y = 


XX 


Then, 



£xx - h 'H) 

and 

e = ig (0 - y) 

yy 


( 11 ) 


(12) 


(13) 

(14) 


Substituting (13) and (14) into (IQ) , v/e obtain 

n 

Yj^ = [sin - ^2j^(r^sin 2a^)/n] 

- if [cos 2a. - .2. (r.cos 2a,)/n] 'I* (15) 

1 1=1 1 1 

The coefficients of £xy known quantities for the initial setup 

of the survey lines. Thus, for a set of measurements of the normalized 
range ratio increments Yi/ incremental shear strain components Sxy 
and '1' can be determined by a least-square inversion of eq. (15) . 


Finally, the maximim incremental shear strain S and the direction 
of the principal strain axes g are given by 


S = [(2Ej^y)^ + (16) 

3 = if tan"^(2e^y/'F) 


and 


( 17 ) 
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The dilation 0 of eq. (11) disappears from eq. (15 ) , and thus cannot he 
determined. This is expected because any uniform compression or expansion 
of the entire area causes no change in range ratios. 


The treatment above assumes uniform deformation of the entire region. 
If for some reason, such as the existence of active faults within the area, 
the regional deformation is not uniform, large residuals will show up in 
the least-square inversion of eq. (15). Thus, any residuals significantly 
larger than the measurement errors will indicate heterogeneouii strain. 


The remaining question is how accurately we can estimate the normalized 
range ratio increments Yi* Since the measurements are done in terms of 
time of flight of light beams, the uncertainty in speed of light is the 
determining factor. The average speed Cif light, c^, between the central 
station and a reflector i may be expressed as the sura of four components: 


c. = c + )l. + w + w. 
1 o 1 c 1 


(18) 


where c^ is the speed of light in standard air, which is constant for all 
survey lines at all times; is the C‘->rrection attributable to the reflec- 
tor location, which is time invariant for a given reflector; w^ is a compon- 
ent of correction attributable to weather common to all reflectors at a given 
time; and wi is the residual weather correction. The line length s^ is given 
in terms of round-trip time of flight, t^, as 


s . 

X 


i (c^ 


Z. 

X 


+ w 


+ w, ) t, 

X X 


the mean range as 


(19) 


_ n _ n 

s =i(ct+ 2£.t./n+wt+ Z w.t,/n) (20) 

O ..XX C ..XX 

x=l x=l 

n 

where t = Z t,/n is the mean time of flight, and the range ratio to the mean 
as i=l ^ 


n 

r. -u. [!+()!/. - ZiJ,.t./nt + w. 

XX X XX X 


n 

Z w.t./nt)/c^] 
i=l 


( 21 ) 


where u^ = tj^/t is the time-of -flight ratio to the mean, and the higher-order 
terms have been neglected. Finally, the normalized range ratio increment is 
given as 


Yi = 1. + [(«.' 


n 

w.) - Z (w.' - w.)t./ntj/c 
X . , X X x' ' o 

x=l 


( 22 ) 
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where « (u.* - normalized time-of -flight ratio increment and 

quantities with primes designate those at subsequent measurement as before. 

The higher-order terms are again f.eglected. Note that the common weather 
component, w , is eliminated by taking the range ratio (21) , and the location 
specific components, Jl.'s, are eliminated by normalization (22), leaving only 
the residual weather components 

The normalized time-of-f light ratio increment, r).? thus approximates the 
range ratio increments, y, , with a small error due to^residual weather term. 
The latter is not location specific, and is not common to all lines at a given 
time. If this term is sufficiently small, then we can substitute for y. 
in calculating the shear strain increment using (15) . ^ 
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III. MT. WILSON EXPERIMENT 


Field Experiment 


At the request of the NASA Crustal Dynamics Project, the TLl^S team 
from the McDonald Observatory of the University of Texas, led by Dr. 

Eric Silverberg, deployed the TLRS at Mt. Wilson, California, in 
January of 1981. At the same time, two of us (H.J.D. and T.C.) scouted 
the surrounding area for suitable target sites and selected the reflec- 
tor locations. Then, a field party from the National Geodetic Survey 
(NGS) , which was dispatched at the request of NASA to help us, deployed 
ret rore flee tors at the chosen sites. The survey lines selected for the 
site are shown in Figure 1. Table 1 lists the nominal coordinates of 
the base station (TLRS Lit?) at Mt. Wilson emd of the end points of the 
lines, where the retroref lectors were installed. Also listed in Table 
1 are the approximate look angles from Mt. Wilson and ranges as com- 
puted from the indicated coordinates using the lAG standard ellipsoid 
Geodetic Reference System 1967. 

Each reflector except the one at Cahuenga was a metal box contain- 
ing an array of three ih inch (38mm) corner cubes, supplied by the NGS. 
The box was mounted on a tripod and placed directly over the station 
mark using an optical blumb bob. This elaborate configuration made it 
necessary to guard the reflector continuously for the entire duration 
of the experiment. The reflector used at Cahuenga was designed by one 
of us (T.C*1 vor unmanned operation. It contained a single 1 inch (25mm) 
cor^/cr <snd was fastened to an outcrop with anchor bolts at a site 

off the »”tation mark, thus concealed from public view. 

The reference point of the TLRS, from which the raw time-of-flight 
measurements were made, was slightly offset from the Mt. Wilson station 
mark given in Table 1. The measured coordinates of the station mark 
relative to the TLRS were: 

X = -1.4873 m (west) 

y = 0.5093 m (north) 

z = -3.3709 m (below) 

The resulting corrections, to be applied to the observed quantities to 
reduce them to the reference mark, are listed in Table 2. Tlie correc- 
tions can be applied at any stage of data reduction. 

After the initial setup, which begam on January 9, 1981, the hori- 
zontal ranging data were collected over the four-day interval January 23 
through 26, 1981, in cooperation with the NOAA National Geodetic Sur- 
vey. Each of the reflector sites except Cahuenga was manned continuously 
during the entire experiment to record the temperature, pressure and re- 
lative humidity at the site at about 30 minute intervals. The details 
of the data acquisition are given in Silverberg ^ a^. (1982 J. 
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Table 1. Stations Used in Nt. Uilson Line Surveij 


Stat icn 

Longitude 

Latitude 

Elevation Look Angle 

m Azimuth Altitude 

Range 

m 

Note 

Ml. Wilson 

241" 5G' 17.85'' 

34"13'21.58" 

1722.0 




1 

Castro 

241" 12'55.40« 

34" 05' 08. 57" 

853.9 

257.366 

-1.030 

68393 

2 

Cahuenga 

241" 40'29.81" 

34“ 08' 13.00" 

554.1 

248.687 

-2.681 

26104 

3 

San Pedro 

241" 39' 55. 73" 

33" 44' 40. 88" 

447.1 

205.506 

-1.508 

58729 

4 

Niguel 

242" 16' 03. 18" 

33" 30' 44. 83" 

288.0 

158.814 

-1.353 

84459 


Sant logo 

242* 28 '00. 10" 

33* 42 '37. 89" 

1733.0 

139. 168 

-0.329 

74933 


San Juan 

242" 15' 45. 99" 

33" 54' 49. 47" 

543.0 

138.751 

-1.688 

45536 



1 New marKer 9.408m from Ml. Uilson E108 0345“ Ir' 

2 Solitice Canyon B2 8ux. X, uhich is 14.10?m RME of Castro 1898 

3 ReforencG marK 4!=3 of Cahuonga A>2, 13.329m 0257" 4?" from Cahuenga #2 

4 L7 Eoc. San Pedro Hills, uhich is 12.576m 03 13" 57' from San Pedro 41=3 


Table 2. 

Corrections to be Applied to 
Reduce to Mt . Uilson Sound 

Observat ions 
Marker 

to 


Round-Trip 


Range Ratio>k 

Stat ion 

Time of Fl ighl 

Range 

(D 

(2) 


ns 

m 

ppm 


Castro 

-9.344 

-1.4033 

-25.08 

•26.78 

Cahuenga 

-9.054 

-1.3568 

-23.35 

■23.51 

San Pedro 

-1.798 

-0.2694 

-5.91 

-7.93 

Niguel 

6.222 

0.9325 

13.61 

9.93 

Sant logo 

8.931 

1.3385 

20.64 

17.07 

San Juan 

8.432 

1.2636 

20.09 

17.64 


5i< (1) Ratio to mean range 

(2) Same but excluding Cahuenga and Niguel 
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The Data 


The raw field data were initially processed at the University of 
Texas at Austin by the McDonald Observatory group. As described in 
detail by Silvsrberg et [1982], the processing of the raw data in- 
volved accumulation of individual photon returns into 200 psec bins, 
smoothing of the coadded returns by three-bin (600 psec) running aver- 
ages, cross-corretation with a reference standard to eliminate long- 
term drift in the calibration constants, adjustments to account for 
certain measurement irregularities, a*'d removal of a 86.8 nsec con^ 
stant calibration correction. 

The calibrated round-trip time-of-f light data, shown in Figure 
2 and listed in Table Al in the Appendix, have not been corrected for 
the offset of the TLRS from the ground marker (Table 2) . The data for 
Cahuenga were not used for the analysis because of certain processing 
difficulties encountered for the data for this station. 

The data gap during the second day of observation was due to an 
interruption in data acquisition caused by rain which accompanied the 
passage of a cold front. The meteorological data taken at Mt. Wilson 
site and other stations are shown in Figures Al through A3, and are 
listed in Table A2 in the Appendix. 

As expected, the raw time-of-flight data show large fluctuations, 
which are only partially correlated with the meteorological data. The 
relative RMS deviations of the time-of-flight data (Table 3, colume 3) 
range from 1.53 ppm for Niguel, which was surveyed only after the pas- 
sage of the cold front, to 3.78 ppm for Scin Juan, which was the short- 
est line. The weighted average for all lines is 2.84 ppm. 


Range Ratios to a Single Reference Line 


Silverberg et al. [1982] calculated the time-of-flight ratios and 
atmosphere -corrected range ratios to a reference line following the 
procedure used by Carter and Vincenty [1978] . The reference line they 
chose was a smoothed curve (a cubic spline) through the Santiago data. 
Their results (Table 3, column 5) show relative RMS deviations of time- 
of-flight ratios ranging from 0.4 ppm for Niguel to 1.6 ppm for San 
Juan. The weighted average for all lines is 1.0 ppm, which is about a 
factor of three improvement from the fluctuation of the time-of-flight 
data. 


Their results for the range ratios with atmospheric corrections 
based on end-point meteorological data did not fare as wel3 . In fact 
the relative RMS deviations increased typically about 40% from those 
of uncorrected time-of-flight ratios [Silverberg ejt 1982]. 


Round-Trip Tike of Flight^ ns 



ppm/division 
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The main reason for the poor performance of atmosphere-corrected 
values is the difficulty of making proper atmospheric corrections. A 
comparison of the variations of the group index of refraction calcula- 
ted from the temperature and pressure at end points (Figure 3; also 
listed in Table A3 in the Appendix) v/ith the time-of-flight variations 
(Figure 2) Clearly shows that long-term variations are fairly well 
matched but shorter diurnal fluctuations are larger for the index of 
refractions than for the times-of-f light. Thus the index-of-refrac- 
tion correction per Carter and Vincenty [1978] over-compensates for 
diurnal variations. 


Time-of-Flight Ratios to the Mean 


In order to be consistent with the range-ratio/strain relationship 
of the preceding section, we calculated the time-of-flight ratios to 
the mean. Since the time-of-flight measurements to all targets were 
not made exactly simultcmeously , the data were linearly interpolated 
before the mean time-of-flight for a given time was calculated, (High- 
er order interpolations or a spline approximation might be better, but 
we judged the difference would be small.) Also, since we had data for 
Niguel only during the last half of the e:^eriment, this station was 
excluded from the mean time-of-flight calculation. 

The resulting time-of-flight ratios to the mean (Figure 4; also 
listed in Table A4 in the Appendix) show a further improvement in the 
fluctuations of the results. The relative RMS deviations (Table 3, 
column 5) now range from 0.36 ppm for Niguel to 1.24 ppm for San Juan, 
with the weighted average of 0.71 ppm for all lines, a factor of four 
improvement from the raw time-of-flight data. 


An Alternative Atmospheric Correction 


As stated earlier, the short-term, diurnal fluctuations in the in- 
dex of refraction at end points exceed the observed fluctuations in the 
time-of-flight values. This is probably due to the larger fluctuation 
of the atmospheric temperature near the ground than those in most of 
the intervening air mass; a result of the base station auid. most of the 
target stations being located well above the intervening terrain. In 
this situation, a standard correction procedure like that of Carter 
and Vincenty [1978] is not really applicable, and some alternate pro- 
cedures are needed. 

An experimental procedure we tried was to estimate the average tem- 
perature of the air mass by low-pass filtering the mean of the tempera- 
tures measxired at the end points. The filter we used was a simple one 
of adding all previous temperature readings each weighted by a factor 
proportional to a negative exponential of the elapsed time. After 
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trials with such filters of several different time constants, a time 
constant of 12 hours was found to give the best result. The result- 
ing relative RMS deviations of the ranges thus corrected for atmos- 
pheric conditions (Table 3, column 4) range from 0.96 ppm for Castro 
to 2.05 ppm for San Juan with the weighted average of 1.38 ppm for all 
lines. This is about a factor of two improvement from the raw time- 
of-f light data. However, the range ratios calculated from these cor- 
rected ranges do not show any significant improvement over those of 
the uncorrected ratios. The relative RMS deviations of the corrected 
range ratios (Table 3, last column) range from 0.52 ppm for Niguel 
and Santiago to 1.21 ppm for San Juan, with the weighted average of 
0.72 ppm for all lines. 

A comparison of the relative RMS deviations of various quantities 
in Table 3 reveals that the best result is obtained for the uncorrected 
time -of-f light ratios to the mean. The atmospheric corrections did not 
improve the RMS deviations at all when ratios were taken. 


A Test for Systematic Error Due to Atmospheric Conditions 


The reliability of the relative lateration depends on the validity 
of the assumption that the temporal changes of atmospheric conditions 
are similar for all survey lines in the area so that their effects 
cancel out when ratios are taken. If this assxmiption is incorrect, a 
systematic error due to vailing atmospheric conditions is introduced 
into the measured time -of-f light ratios. The greatly different atmos- 
pheric conditions before and after the passage of a cold front during 
the experiment gave us an opportunity to test this assumption. 

The test we performed is the likelihood ratio test. We divided 
the time -of-f light ratios of Table A4 for each line into two subsets, 
the first half and the last half, of equal size (the last half was 
one greater than the first half if the total number was odd) . If the 
systematic error due to atmospheric conditions is significantly large, 
the mean ratio, yi , for the first subset will be significantly dif- 
ferent from that, ji 2 » for the second subset. Setting up a null hypo- 
thesis H :Ui = U 2 » if it is true, then the likelihood ratio statistic 
o 

t = (y^ - ^2 ^ ^ I- 

has a t distribution with degrees of freedom, where np and n^ 

are the sample sizes of the two subsets and lij»y 2 r ^2^ are used to 

designate the sample means and the sample variances of the first and 
the second subsets, respectively, for convenience. 

At 90% significance level, the t distribution has values of 1.69 
for 34 degrees of freedom and 1.80 for 11 degrees of freedom, while 
the t values computed from the data. Table 4, are much smaller. There- 
fore, the null hypothesis cannot be rejected at this level of significance* 


original page 89 

OF POOR QUALITY 


18 


TablG 3. Comparison of Roloiivo RMS Dovioiions in ppm 


Stat ,ion 

Number of 
Data Points 

Uncorrected 
Time of 
Fl ight 

Corrected 
Range (a) 

Uncorrected 
T“ 0 “F Ratio 
to Santiago(b) 

Uncorrected 
T-o-F Rcitlo 
to the mean 

Corrected 
Range Ratio 
to the mean 

Castro 

36 

2.66 

0.96 

0.? 

0.56 

0.54 

San Pedro 

24 

2.91 

1.12 

0.8 

0.52 

0.54 

Niguel 

13 

1.53 

1.81 

0.4 

0.36 

0.52 

Sant logo 

36 

2.45 

1.03 

(0.2) 

0.54 

0.52 

San Juan 

27 

3.?B 

2.05 

1.6 

1.24 

1.21 

fill 

136 

2,84 

1.38 

1.0 

0.?1 

0.72 


(a) Correcied by using. 12-hour low-pass filtored temperoluro 

(b) From Silverberg ol al . C1982D. The deviation for Santiago is from the smoothed 

curve, and is not included in calculating the average for all stations. 


Table 4. Likelihood Ratio Tost for Non-equality of Means 


Stat ion 


Subset 

1 


Subset 

2 

Degree 

of 1 

Freedom 




"2 

^2 

^2 

Castro 

18 

1.104914282 

0.000000513 

18 

1.104914438 

0.000000694 

34 

0.745 

San Pedro 

12 

0.948870911 

0.000000356 

12 

0.948870818 

0.000000598 

22 

0.445 

Niguel 

6 

1.364486713 

0.000000572 

7 

1.364486460 

0.000000365 

11 

0.889 

Sant logo 

18 

1.210566249 

0.600000774 

18 

1.210566130 

0.000000515 

34 

0.531 

San Juan 

13 

0.735648159 

0 . 000000830 

14 

0.735648288 

0.000000983 

25 

0.353 




In other words, no significant difference is found between the mean 
time-of-f light ratios in the first zmd second halves of the experi- 
ment for any of the lines surveyed. 
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Results 


Since there is no evidence for systematic errors caused by atmos- 
pheric conditions, the most likely estimates of the mean time-of-flight 
ratios and their variances (and standard deviations) can be calculated 
from the entire data set. The results are shown in Table 5. Also 
listed in this table are the mean time^-of-flight and the mean dis- 
tances. The latter were calculated using atmospheric corrections based 
on the low-pass filtered temperatures described earlier and pressures 
interpolated to the average height of the beam from the end-point 
measurements (extrapolation in case of Santiago because the average 
height of the beam was lower than either end point). A group index of 
refraction of n =1.00028975 at the wavelength of 0.5320 ym, calculated 
from the formull given in American Institute of Physics Handbook [1972, 
p. 6-111 J for standard dry air with 0.03% carbon dioxide at 15 *C and 
760 mm Hg, is used. No other corrections have been applied to the cal- 
culated distances; thus they are subject to minor systematic errors. 


The estimated relative standard deviations of the mean time-of- 
flight ratios are approximately 1 x 10 ^ except for San Juan, which is 
the shortest line. In comparison. Savage and Prescott [1973] estimate 
that the standard deviation of their Geodolite measurements of distcinces 
are 3 and 8 mm for lengths of 1 and 37 km, respectively. Thus, the pre- 
cision of the present time-of-flight ratios is at least a factor of two 
better them that of their distamce measurements. Furthermore, their 
distances had to be corrected for temperature and humidity readings 
made with an aircraft flying along the line of sight, while the present 
time-o' -flight ratios required no atmospheric correction at all. 


Multiwavelength measurements of distances are definitely better 
than the above two in terms of relative accuracy. Huggett and Slater 
[1975] and Slater and Huggett [1976] show the stemdard deviation of 
individual distance measurements to be less than 1 x 10 ^ on a 10.1 km 
line. By taking the mean of many measurements, which is practical in 
this case, the accuracy can be improved further. The ranges attainable 
with the multiwavelength system, however, are quite limited compared 
with the TLRS measurements. 
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Table 5. Mean Time of Flight, Distance and RotlosH< 


Stat ion 

Moan 

Time of FI ight 
ns 

Mean 

Distance 

m 

Mean 

. T-o-F Ratio 

S . D . of 
Mean 

T-o-F Ratio 

Relat ive 
S.D. 
ppm 

Castro 

456358.75 

60388.52 

1.10488758 

0.06000010 

0.09 

San Pedro 

391914.94 

58730.88 

0.94886293 

0.80000010 

0.11 

Niguel 

563587.77 

84456.72 

1.36449651 

0.00000014 

R. 10 

Sant iago 

580014.83 

74931.62 

1.21058326 

0.00000011 

0.09 

San Juan 

303856.63 

45535.87 

0.73566587 

0.00000018 

0.24 


These resul Is have been corrected for the TLRS/ground-morKer offset. 


Table 6. Increment in Normalized Ratio 
Due to Hypothetical Strain Increment 
and Rounded Values for Testing 


Stat ion 

Normal ized 
Ratio Increment 
ppm 

Rounded 

to 

0 . 1 ppm 

Castro 

0.052 

0. 1 

San Pedro 

-0.158 

-0.2 

Niguel 

-0.030 

0.0 

Sant iago 

0.868 

0.1 

San Juan 

0.070 

0.1 
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IV. SHEAR STRAIN DETERMINATION USING HYPOTHETICAL DATA 


We have been unable to reoccupy the Mt. Wilison site for a repeat 
measurement, whicri would allow a testing of the ratio method for a 
shear strain determination in the region. This section, therefore, 
describes ein exercise we have conducted to see how well we can deter- 
mine the regional shear-strain increment using a set of hypothetical 
data. 


We assume a hypothetical strain increment described by 


= 0.1 X 10 
= -0.2 X lo”^ 
Ej^ -02 = 0.3 X 10 

3 = no* 


maximum extension 
maximum compression 
maximum shear 

azimuth of maximum positive principal 
axis (extension) measured clockwise 
from north 


This strain increment is approximately the annual strain increment in 
southern California observed by Savage e^ a^. [1981] . The resulting 
increments in normalized remge ratios for the five survey lines used 
in the Mt. Wilson experiment are listed in the center column of Table 
6. Since we will not be able to measure these ratio increments at 
this accuracy, we use the values romded to 1 x 10 as given in the 
rightmost column of Table 6. 

Substituting these rounded ratio increments into eq. (15) , and in- 
verting it in a least-squares sense, we obtain the following results: 

""6 

= 0.40 X 10 
3 = 109.5" 


The result describes the original hypothetical shear-strain increment 
reasonably well. A trial with a rounding to 1 x 10 ® results in al- 
most complete duplication of the hypothetical strain increment. 

The likelihood ratio test of the preceding section can be used to 
estimate the required number of measurements to achieve a given level 
of accuracy at a given confidence level. We use_the standard deviation 
of individual range ratio measurements of 5 x 10 ^ as estimated from 
the present data (Table 3, excluding San Juan). Thus, substituting 
= CT = 10 ® and - ^2!” ^ into eq. (18), we find that n. = 

n_ = 200 will give t = 1.99, which exceeds the value of t distribution, 
1.97, for 198 degrees of freedom at 95% confidence level. Thus a varia- 
tion in the range ratio of 10 ^ found by averaging 200 ratio measurements 
is significant at 95% level of confidence. 

At a rate of one measurement every hour, it will take slightly more 
than a week to complete this many measurements. Two such series of 
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measurements one year apart is sufficient to determine the shear strain 
increment in southern California. 

For a given set cf t and a's, n*s are approximately inversely pro- 
portional to the square of the difference in |i's in equation (18) . 

Thus doubling the measurement interval, thereby doubling the expected 
ratio variations, approximately quarters the required number of measure- 
ments. For example, a pair of 50-measurement sets two years apart will 
give the shear strain rate in southern California. 


23 


V. CONCLUSIONS AND RECOMMENDATIONS 


Conclusions 


Even though the field experiment we performed during this contract 
was quite limited compared with our original plan, we obtained several 
interesting emd important results. The following is a list of conclu- 
sions drawn from these results: 

1. The increment of the ratio of the length of a survey line to the 
average of several survey lines in a region is directly related 
to the incremental shear strain in the region. Thus, the shear 
strain rate can be calculated from observations of temporal varia- 
tions in such ratios. 

2. Using the TLRS, the time-of-f light ratios could be determined to 
an accuracy (one standard deviation) of 1 x 10 ^ by averaging 
measurements over a four day period. This accuracy was obtained 
without using any atmospheric corrections at all. No improvement 
was obtained when atmospheric corrections based on end-point 
measurements were applied. 

3i A calculation using a hypothetical data simulating the observed 
strain field in southern California indicates that two sets of 
TLRS ratio measurements separated by one to two years will be 
sufficient to determine the direction and rate of shear strain 
in the region. 

4. Thus relative lateration using the TLRS has been demonstrated to 
be a good method for monitoring the regional shear strain field 
around satellite ranging stations. The TLRS operates successfully 
over long distances. The ratio method is extremely economical. 

It requires no environmental measuremei s and can be performed 
with small unattended retroreflectors distributed over a wide 
area. Thus these techniques greatly surpass the capability of 
conventional EDM techniques. 


Recommendations 


1. The results of the present c?^eriment are thus very encouraging. 
However, they are based on only one experiment. Before this tech- 
nique is put to a practical use, further demonstration is needed 
to confirm the above results. Therefore, it is recommended that 
this feasibility study be continued at least to include reoccupa- 
tion of the Mt. Wilson site and two measurements at another prop- 
erly selected site, preferably with a different meteorological 
environment. 
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2. Relative lateration is not limited to the data taken by the TLRS. 
The data reduction procedure use*’ in the present study can be ap- 
plied to other data from distance measurements. Therefore, it is 
recommended that we reanalyze some of existing ranging data to see 
if improvements in determination of shear strain rate can be 
achieved. This can be done v;ithout further field measurements. 

3. Additional feasibility test measurements similar to the Mt. Wilson 
e^qperiment may be obtained from fixed satellite ranging stations. 
It is therefore, recommended that this possibility be examined. 

4. Horizontal ranging to distant targets on the ground does not re- 
quire all the sophistication of the TLRS system. Therefore, when 
the capability of the present technique is fully demonstrated, a 
smaller, more portable single-photon ranging \onit should be devel- 
oped for this purpose. 

5. Finally, the technology is advancing in other fields also. Such 
techniques as miniature interferometer terminals [Counselman and 
Shapiro, 1979] may someday be more useful in surveys of regional 
extent. Therefore, development in these other technique's should 
be reviewed while developing the present technique. 
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Tabl 0 fi2. Tempgrature, T, Pressure, P, and Solurated Vapor Pressure 




original PA&2 19 

OF POOR QUALITY 28 

’3- o 03 o CD CO — C3 CO ® f'j O.J o r>- 03 B3 CO a (<3 OD CO Ln or> « or CO o) CT» to ro CO in 03 o a E) o 
(M in oj in -• 10 cvj Lo m to n'. sr ^ ^ uo qj ui in cvi is- to n- — tv. n. in cd r*- vf rs. t«- o m o 

N. CD 03 CD CM M N. t\) 01 OJ CJ in lO 03 P- OI CM CM V W CM U3 rw LO lO Tj- liJ 10 CM •••/ CH LO OT Cn -q- TT 

CD OJ to (M CD 'JD 01 0> (M 01 ir. 1,“ f>; 10 01 W 01 tO U5 IC lO CD 03 01 U3 tlT 03 00 (M M N C3 N N lO lO U3 

OC)Cncn(jiKNN|V|vIcOf^^aicri(^-^C?3NKl'-fvf^Pv^rs^CO(33(ncOCOCOOOCOts!u3NlOCi3U3U3M3 

co»-<’-cO'>-'ODa)coixiiaioco-*'-^-''--*c3(3D-< — 'Htn»-<^^'-<’-HrnromroMtnr'0'-‘'-.’-'aDtD 

C3 S) O CD GD O ri 1%-i ~ V-. C3 ,31 f3 to G3 3 G3 CD CD CM ro ro to PO C^J CN! c'i c.i CM C^l O'! ro ro to to ro 

01 <31 Cl CTi cr» Cl CO 01 01 (31 01 Cl 17) 01 CTI Cl C7> cn Cl <31 >31 01 01 01 01 01 01 CO 01 01 C71 CO C51 CTl 01 (j| cn Cl 01 

LO<DUDLDlJ3<>!DLO»iD<>OlvOl^*j3LOLO'J3LD<j3L£)U)UQ‘«)3UD'j3UDl,DUDM3LDLOLOM3<^<j3tXi'Jli3 0»jDM3 

O I 

I ’TfMinLDrr[yj(vjcoc3CJio3cooicoo3ciN.ciD'i3'ts-in'!rLoinmfM-<io*-^u)oirooiccioDoiaroin 
o I 'q'«rtornrofnfotn'^'qincoin'^intn^i*^G3’-<-^'«Loco(S)r'’j):Doi-‘CD03KininLninLoi3D<>D 

t 1 I •— 4 r-4 «— 4 •■M 

0G36)>S3G)0l3Q>9G30G30CI.>A)0in3CDC3(S0C3(nC3C30CnCD0CIDS)C3C3CDtSCD>330C3 

S)G)CU(SG)CDa(a<33OC3OQO>'^C3)33Oarai33C31S}C3Ot3a3O>3G3G3(SC3O<3G3C0QCIl 

QC)G>OQS)ra<SOCD03raO('3l2DOra<!DGDOCSOOOC3OG)C9(9(SQ(SCDQ(SG3(33C3CS 
^0Q(S3(2^C3QC3Q(^j30Q\i23 0^CDGDOOG)0CDOQ©G)GJC3CDG3OO0GD(DCD0CD 

tnc^-•(VJ^o’^Lnu)^-cocnO’^c'J^oo^-*c^^ro'^l^u)^D^-c^cnc□^^c^J^OG^^CM^o■^lnuD^-cn 

Q*^^«^^^*-<4ii^»-4^^(Xj(VjfijCVjC3)€J^G)OOGDCD^^*^^CMCMCV40JQOGD©(S)GDQC3CD 

(M(MCMtMCMtMtMrMCMpjtM(MCM('Jcvirorot'Orornrot'OMt'omrorot'ororo'^Tr'T’TTrTj-i;r^Tr 

<M^4CM('J<M(M<MtM<M(MCMCMCM^gC'^ICM(MtMCMtM)i\ICMCMtMCM(M<MCVJCMfMCMCMCMCMCM(MCM(MCM 


'^■^^^N.r>-tnmcoQOooo3rooDfvgi^gioigioi’q^rcnN.(M.'toit^-oioif>-r-wCococn'srTrnjrr(M'q-roco 

cocDCOcnoiQooiairo-* — — oirooicJCQCMr'JCMC'JODOocMO'ioicocMcriCMCMCicoro-* — — — 

inininin(Mijoc3<s)inQ(DO(sinfMOiinoicooioiininoi(MCMinoifMoioi(MiDinocDintn<s3in(sin<30 

''r‘^TrTrinin«iiu3U3rsIpvrs^iijtjDin-^'^''t’iq'^'!T'^‘5r'M-inin'^'^tnTr'^if)inuDP>IfOf\!rsIcjNCDrv^vois! 

oocococjDLDmLDU3coroporntoMromrorornrnP9M3cocj3Co-< — -•-<-<cdlocx}cjoloo3oocdoo-'>^— 'CD oo 

icMCMmrgrM-^sicDCijeaooQCDOSJOcaaitoeocoaDcoOoooajoDciaioioioocococoaJCDODCDaj 

tMtMOJCMtMC'lfM(MtMCMrMC*JCMCMr'jCMCMCMr'JC’'JCM''-^*-'*-''^*^*^*^”^^'^»-<*^*^'^'««^”**-<^«-<— 

»i)Cja<J3LDLD'.OLDLOU3l^(.0<^LOCn<^LOLD(D<X)<J3LOUD<jD(J)LDLD<i)(XILOUDLDLOU3(i)LOLDLOt^lDCjOLOl,ai,flC.O 

OCDCDCDO<S)G)G)OC3G)G)GJ(S)OOOG3CDtS3QSCSG3(S3CDG3CDG3(DCDO(300C3QQGDOC3GDG3(9 

G3C3<3<s)rgtn*5t''tiniaDij)in^in(M'^<s*-*-H-^*--(3CD'-cMCM<3j-«tM«--.--icMroin<j)<j3rJo-C(3ivcor>-’’5fijD 

COCniO’^Oll.OCO'TCOinM — OUD^OI’-'-^’Nr^LOCMOlUDC'J-'QTrOOICIGJCMOICOCMUI’^OTrtno-OI — 

CDC3-‘in'^CMCMintncMinin-^'-*-^*^inni3-vo’q'-« — (Minm'-t30''v!‘-<CMrotnin-«inin'M'ino-<CJ 

vf<M'^r0^r0'UDincri''irr'.i?viin’CornintM'=T03-^'a3U30iD00Ci)0i'3‘0.UDi0inL0inininin’-<L0TfCMCM0DU) 

incMininTfinGsin'^incMininrocDOinmincMCDinrovrcMcotnrointMininroiniqoinmoinrocDVro 

ro'T’l’incDi^oioicD-'CMCMrociicMro'm’^inLoii.o-aDoio — — cMro'q^inu3r>-cooiaia'^*-*(Mroro(33 

^4 ^ IP-4 ^ «-4 ^ CM CVJ CVl CVJ O S3 C9 O O CD G3 O GD S3 S3 ^ ^ ^ ^ «-4 •— * f\j (\j f\j (\j q 

''3’'7'0-^'^'3'''T‘^'^''ir*>T-^^ininininininininininininininin!ntninininintnininininininininLD 

CMCMfMCMCMCMtMCMCMCMCMCMCMCMCMCMCMCMCMCMCMfMCMCMtMCMCMCMCMCMCVICMCMCMCMCMCMCMCMfMCMCMCMtM 


CJ^rrMCMCMCMCOUDOD — OOCMCMCM'^traDOOfQCOCOCOCDCOa3rorON.\rC1'3'^01'«r0101^Dri01Cn01 
CMOCMCM)JDtM^rn^CS3'!T<JQCMCM(S)(3D(S)<nai01Cr)O01010irN.f^-<*-*C0-<-<Cn-<QDC0-HC0ClDC0C0 

'IJ- — Tf’^fGD'M’o — oM’oo'vrrr — •rororo — mrnmoioiQDOoincocoinoQinincotninintn 

C3incoG>LD(S)tMincMa3CMi^acoininG>CDinininG3ininins)QiJ3tncMinincMintM(Min(MCMCMCM 

COfsIajo3COCDoic30iaioiajoOCOIS-N.rs.|M.«J3U3U3lV-LDU3«i3U3liJin^r'!t^r^fTr^'!f'q'if'j'q^Tr 

-^•^cDC0 03CDU)cnro-*rororotorommfnfn«-<rofn«JUDU3LD<x)couju3UD<j5ia3ccLouDU3ooi.DU3CD 

^^'T^T'Crrin^rro'^rornrororommmM'^rorotMCMtMCMtM — (^jcMCMCMCMCMCMiMCM'^cMCM^ 
CMCMCMCMCMCVJrMCMCMCMCMCMCMCMtMtMCMCMCMfMCMtMCMCMtMCMCMC'JCMCMCMfMCMCMCVitMCMCMCMCMrj 
lj)UJUiU)LOLD<J3UDU3lJ3U3<J)(i3MD<UUDU3LDVDUDU)UDLOUDU3U)LDM3UDU3U3U3lDLOLOUDUDCDU3UJlJ3 

GD O CD CD G3 ^D GD O ^D GD O O GD GD GD GD G3 GD G3 GD GD ^3 IS G3 63 63 pj 

o3rsIcDcnoioo(s(Mca-*caoicncDivis.LOLoinintnuDininin'^'^mc33-^<aED'-<(3-<-<CD'H-I^-^ 

————— I iiiiiii 

— 'I'carv.Lorv’^rcjiro — inmroTrN.inLocsj'^CMf^oicocM’ttnivt^rncnoi'^rs.cD — uj(S303inG)tM 

C3tn''!j’in — cM’g’ — CM — — incM — roc3DCMomcMOCMinroro — — roGDrntM — cM — '^CM(M'M''^in — 

ooooMoi — I'-oi'ifts.inr'Jisiooro — 'J-rorornN.rs.inc'JOTtuDiDiinuDCMinLorf'^ — — uicDGDin-'t 
cDcsininroinin — incMoocMooc'j'V — ininrointncMininc'jinQCMininrnisDinro'VcMoinn 

CMr0^rin<DLDt'-01 — CMtOCDO - r'l(MrM'4'Tl'inU3L0PwC0(3301OG)Tt^r'^tnUJ0-0-C00ia — — CM 

— — — — — — — — CMCMCMOC30QG3<S)iS)C3CDC3ti)CiJC3GJ(S3 — — GDCSOQG3G3G)C3Q — — — — 

CM CM f»j c'j c'j CM fij f>J C'j CM CM M ro m n rn CO ro m ro m ro ro ro ro to M ro iq 17 ■'7 ■'T •=u ■M’ T? ^ ''7 ■■q '=7 

CMCMCMCMCMCMCMCMt'JCMC'JC'JC'JCMtMC'jriJC'JCMCMCMCMriJCMC'JCMtMC'JCMCMfMtMtMCMCMtMfMCMCMCMC'J 


Table fl2. (conllnued) 




ORiG5r4AL PAC.U 

OF POOR QUAU'ilf 




I 


r>w 

I.D 

'1’ 

tv 

ro 

ro 

03 

ro 

rr) 

cn 



CM 

CO 

ro o CD tv 

C.0 

to IV 

rv 

rv 

ro 


CD CD 

GJ 

ro o cn 03 03 

Q CD 

to ro 

ro CO cc- o 

PH 


cr> 

1 

N. 

ro 

C2 

tv 

’U 

if< 

uo 

CO 

in 

in 

'n 

ro 

ro 

ro 

03 

in 

in tn V 

03 

in ro tr 'T in ro b'3 

in in in ud tv tv — 

u3 p 

ID ID 

-I in — in ro ro 



1 

tn 

ro 

V 

ro 

rv 

LI 

10 

U) 

CO 

03 

cn 

•—4 


in 

U» 

ta 

CO 

03 rv 

T to ro rv rv 

in 

pH 

CD CD 

ro 

ro ro ID CO o ro o 

C'J C'J 

OJ OJ 'o' ro 

«M 

> 

1 

CO 

ro 

(M 

CO 

'V 

G3 

CO 

M3 

CM 

CM 

C'J 

cn 

03 

b) 

U) 

CM CM 01 M- 

C'J 

ZO 

ro o- O’ 

ro 

cn C'J C'J CM 

CM CM CO CO in (M in 

CM CM 

cn 'D in CM cn 03 



1 


CM ro 





cs 

ro ro ro CD 

cn 

cn CD CD O CSJ 

ro 


C'J 


PM 

PM 

cn cn 03 

cncncno3ooo3 03 cococ6tvrvo3c3''^ 

03 



) 

1 









9^ 

9^ 








^ ^-4 


tM 

PM 

P*4 

PM 












cr 

1 

1 

U5 CO £D 

U3 

CO o 10 CO vr. 

10 CO to 


CO 03 

CO CO (33 CD 

CO 

4M 

pM 

pM 


— 

CO to 

CO CO CO CO 03 03 

pH pM 

pH pH 

ro ro ro — 

PM 

0. 

F 

1 

O Q CO 

0.T 

cn cn 

tn cn m 

03 

cn 03 

CO 

C3 

CO 03 CO 03 *-< 

W94 

««M 

pM 

pM 

PM 

pM 


pH 


pM 

pH pM pp| pH pH 

pM pH 

pH pM 

GD CD O ^ 

PH 


C 

1 

M ro 

ro 

ro 


to ro 

rn 

ro 

to ro ro ro 

to ro 

to 

ro TT ’T 


O’ 

V •'j 

■sT O’ 

O O 


V’ ■^X rr 

'r 

T/ \r 

"vT V 'Ij- V "s 




1 

1 

N- tv N. 

IV fs. tv 

tv V 

V V V rv 

tv n- 

fv r. 

V rv fv V rv 

rv fv IV 

IV 

IV 

t\. (V iv fv r- iv IV rv 

r>- fv_ fv (V r_ n. IV IV fv 

fw 


u 

1 

1 


(M N ro 

cn 


to to CO rv 

ijo cm ro 


iv '3' ^ in 

in 

in ro o in 

CM ro 

ro r^ 

CO (V to ro CM IV 

TT C'J in ^ 

O IV to ID ID 

tn 

t- 

c> 

1 

• 

• 

• 

• 


« 

« 

• 

• 

• 

• 

• 

• 

4 

• 

9 

• 

• ■ 

• 

• 

f 

p 

9 

• 

• 

• 

• 

• 


« • 

• 4 


• 


Cl 

1 

CO 

cn 

CO 

in 

ro 

ro 


CM 

9>"4 


9"^ 



V 

CM 

CM 

CM 

c>i ro 

ro 

to 

1X3 

w 

tn 

<Xl 

ro 

PM 

G3 

G) 

ro ro CD CD 03 

ro cn 

cococoivcnrororo 


•D 

1 

1 



*— » 





w-4 







•— « 

*—< 


-PM pM 

♦M 

♦M 


«-M 

PM 

pH 

^H 

PH 

PM 

P*H 

pH pH pH pH 

pH 


pH pm 



O 

1 

i 

1 

s> 

G) 

a 

C3 

S3 

G) 

Gl 

G) 

ro 

ro 

ro 

ro 

ro 

G) 

CD 

ro 

ro 

ro ro 

ro 

ro 

ro 

ro 

ro 

CD 

ro 

ro 

ro 

Q 

ro ro Q ro ro 

ro CD 

ro ro 

ro ro ro ro ro ro 


tn 

1 

o 

Q 

Q 

G) 

S3 

CO 

ro 

CO 

ro 

ro 

ro 

o 

ro 

ro 

ro 

ro 

ro 

ro ro 

ro 

ro 

CD 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

G3 O CD GD G3 

CD CD 


CD O Q O 

ro 


c 

\ 

ro 

CM 

G3 

C3 

tv 

00 

in 

CM 

in 

ro 

o 

CM 

ro 

e 

cn 

in 

ro 

ro ro 

rr 

ro 

ro 

to 

ro 

UJ 

ro 

ro 

ro 

ro 

in ro o in in 

ro ro 

03 •— 

to r-« m IV S3 

IV 

i 

£ 

( 


ro 


r*T 

ro 

ro 


ro 

ro 

O' 

to 

to 

to 

ro 

CM 

ro 

ro 

O' M- 

to 

ro 

V 

ro 

ro 

CM 

ro 

o 

o 

in 

ro 3T CM ro ro 

ro ro 

ro ro ro ro to p CM 


•H 

L 

t 

m 

G) 

««4 

CM 

ro 

C3 


CM 

to 

rr 

in 

UJ 

tv 

03 

on 

ro 


CM fv 

03 

cn 

ro 

pM 

CM 

ro 

G) 

pH 

C'l 

ro 

'T in U3 fv 03 

03 ro 

p CM 

ro ■-d' in U3 fv 

CD 

1- sz 

1 


CM 

CM 

CM 

r»J 

C33 

S3 

ro 

ro 

ro 

to 

ro 

ro 

ro 

ro 


P —4 

^ PM 


PM 

CM 

,0J 

0-1 

CM 

CD 

ro 

ro 

ro 

o G) o CD CD 

O p 


pH pH pM pH mH 



3» 

1 

OJ 

CM 

CM 

CM 

CM 

to 

to 

to 

to 

to 

ro 

to 

to 

to 

ro 

ro 

ro 

ro to 

to 

to 

ro 

ro 

to 

ro 

O' 

O 

•o 

o 



•D 

1 

CM 

CM 

CM 

CM 

OJ 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CMCMCMCMCMCMfMCMCMCMCMCMCMCMCM 




1 

ro 

ro 

pp 

CD 

CO 


OJ 

CD 


rv CO 

03 

pH 

pH 

ro 

ro 

PH 

03 

CD 

00 

ID 

ro 

00 

ro 

Q 

CD 

CO 

00 

iQ 

03 



cnroooco — ojcofoiv 


o> 

1 

in 

in 

ro 

03 

^M 


ro 

in 

fv. 

r>- ro 

rv. 

ID 

CM 

ID 

pH 

CM 

in 

tn 

pM 

ro 

10 

rv 

'd' 

Q 

IV 

IV 

ro 

•G 

IV 



ivininin>-forooDtnro 


X 

1 

ro 

ro 

pH 

ID 

PM 


in 

00 

03 

r^. rv 

■D 

ro 

fv 

OJ 

ID 

IV 

CM 

OJ 

'd- 

ro 

CM 

on 

pH 

in 

03 

03 

03 

ID 

03 



ID ro o ro ro — in U) ID ro 

> 


1 

CM 

CM 

cn 

»D 

CO 


in 

CM 

CO 

ro ID 

CD 

IV 

IV 

CM 

CD 

fv 

U3 

ID 

in 

fv 

CM 

IV 

'd' 

e? 

• 

fv 

fv 

CM 

ro 

rv 



COCMCMCMIVCniniDOiO 



1 

• 

• 


• 

• 


• 

• 

■ 

4 4 

• 

• 

• 

• 

» 

■ 

4 

• 

t 

• 

4 

m 

4 

* 

• 

• 

• 

4 






1 

cn 03 

3i 'i ro 

P-H 


03 CD 

pH 

03 CD CO 

00 IV CO n- 

IvrvIvOSCOCOIDiDIDID 

U) N. U) 



tDcncncncncncnro — CM 



1 

1 




pM 

^4 




pM 























pH pH ^4 


O' 

1 

1 

ro 

pH 


CD ro 

ID CO CD 

00 

— CD 03 

00 

pH 

pM 

- 

pH 

-I 

pH 

ro 

ro 

ro 

-I 

ID ID ID 

ID ID 

00 ID 

ro 


CDCocooooDiDrorororo 

CL 

? 

1 

03 

Q 

ro 

ro 

03 

CD 

ro 

ro 

ro 

CD ro 

ro 

ro 

CD 

ro 

O 

ro 

ro 

G3 

03 

cn 

03 

ro 00 

ro CD CO 

00 

rv 

00 

cn 


CDGOoooocDcnQroQro 


B 

1 

PM 

CM OJ C'l 


pH 

OJ 

CM 

CM 

CM CM 

CM 

OJ CM CM 

CM 

CM 

CM 

CM 

pM 

pM 

PM 

CM 

PM 

PM 

pH 

PM 

PM 

pM 

pM 

PM 


rorororororo’d''d'M’'d' 



1 

1 

|v fv 

IV IV 

rv 

fv fv rv IV fv. 

IV 

IV IV 

IV N. IV 

fv 

Iv IV IV 

fv 

N« fs» IV N- fs- 

rv tv 

IV 

^ 1 

fvfvrwN.ivjvrvfvN.fv 

1 


u 

1 

1 

tT U3 U3 

pH 

IV 

in 

pH 

-vr rv ro — 

■ir ro ro ro 

OJ ID •U 

pH 

03 

00 

CD 

'f ID CD 03 

00 

CO 

CO ID 'd' 

Ql 1 
D 1 

cMino'd'in-.iDorj.-. 


n> 

1 

• 

■ 

■ 

• 


■ 

• 

• 

• 

• c 

'« 

• 

■ 

• 

• 

■ 

• 

• 

t 

• 

• 

• 

9 

• 

• 

4 

• 

■ 

• 

• 

O' 1 



a 

1 

ro 

OJ 

in 

03 

03 

-H 

OJ 

C'J 


03 

03 

03 

03 

CO 

CD 

CD 

03 

00 

03 

cn 

03 

03 

03 

IV 

03 

CO 

IV 

IV 

IV 

pM 

-H 1 

ro CM OJ -ir ro in ID rv 


n 

1 

1 

pH 

pM 

pH 

pM 

pH 

pH 

pM 

pH 

^H 

PM 




















pH 

X 1 

1 pM pH pH pH pH pH pH pH pH pM 


u 

1 

1 

Q 

o 

ro 

ro 

CD 

Q 

Q 

CD 

ro 

O GJ 

ro 

ro 

ro 

ro 

O 

ro 

ro 

o 

CD 

ro 

CD 

CD 

ro 

ro 

ro 

ro 

o 

ro 

ro 

ro 


rororooororooocD 


in 

1 

ro 

ro 

ro 

ro 

CD 

ro 

ro 

ro 

ro 

ro rD 

ro 

ro 

ro 

ro 

ro 

CD 

ro 

ro 

ro 

ro 

Q 

CD 

ro 

ro 

CD 

CD 

ro 

ro 

ro 

ro 


rorororororororororo 


c 

1 

ro 

ro 

o 

CD 

CD 

G) 

o 

CD 

ro 

ro ro 

ro 


ro 

ro 

in 

ro 

ro 

in 

ro 

CM 

CD 

ro 

ID 

ro 

o 

in 

o 

ro 

CM 

ro 


03CMroro~<ro'-‘iDo.-‘ 

OJ 

b 

1 

OJ 

OJ 

(M 

CM 

ro 

t’J 

C'l 

OJ 

f-3 

o! r>i 

pH 

’Ll- 

pH 

pM 

■d- 

pH 


■M- 

pH 

in 

pM 

pH 

■M- 


pM 



pM 

OJ 

pH 


cMrororororo^trororo 

•H 

L 

1 

CM 

'J- 

ID 

00 

OJ 

ro 

ID 

00 

ro 

ro ■M’ 

U) 

U3 

03 

ro 

ro 

CM!'U 

'd' 

OI 

CM 

'd' 

ID 

ID 

00 

ro 

ro 

CM 

"d- 

•d" 

ID 


tnro — ojro'd'tniDivoo 

H £ 

1 

PM 

pM 


pH 

OJ 

pM 

pH 

PH 

CM 

ro ro 

ro 

ro 

CD 

PH 

pH 

pH 

pH 

pH 

o 

ro 

ro 

ro 

ro 

ro 


pH 

pH 

PH 

PM 

PM 


GJ PM pM pH pH pM pH pH pH pH 


3n 

1 

OJ 

OJ 

CM 

OJ 

OJ 

ro 

lo 

ro 

ro 

IT "M- 


If 

•M- 

'-d' 

■d' 


If 

in 

in 

in 

in 

in 

in 

in 

in 

in 

in 

in 

in 


CMCMCMCMCMOJCMCMCMCM 


•D 

1 

OJ 

CM 

CM 

CM 

CM 

CM 

CM 

(V 

CM 

CM CM 

CM 

CM 

CM 

OJ 

CM 

OJ CM 

OJ 

CM 

OJ 

CM 

CM 

CM 

CM 

CM 

OJ 

CM 

CM 

CM 

CM 


CMCMCMCMCMCMOJCMCMCM 




1 

00 

CD 

10 

ID 

ID 

pH 

PH 

ID 

ro 

03 

CM 

CD 

00 

ro 

ro 

ro 

o 

O 

ro 

ID 

CM 

03 

CM 

CM 

CM 

CM 

pH 

C'l 

ID 

C'J 

pH 

C'l 

IV 03 DO 

CD 

ro 

ro 

ro 

03 


rr> 

1 

ro 

ro 

IV 

IV 

IV 

ro 

ro 

IV 

ro 

IV 

pM 

in 

in 

ID 

ID 

ro 

ro 

ro 

ro 

IV 

ID 

ID 

ID 

ID 

ID 

ID 

ro 

ID 

rv 

ID 

ro ID 

CM 

ro 

fv 

IV 

ID 

CD 

ro 

IV 


TT 

1 

cn 

in 

pH 

PM 

PM 

cn 

ov 

'PM 

"d 

03 

CD 

CM 

CM 

CM 

CM 

d 

in in 

d 

pM 

IV 

ID 

fv 

rv 

N 

IV 

03 

fv 

pH 

IV 

03 IV 

ro 

03 

ID 

cn 

CM d d cn 

> 

£ 

1 

CM 

ro 

CO 

CO 

00 

in 

U3 

CO 

in 

rv 

CM 

ID 

ID 

CM 

CM 

ro 

ro 

CD 

in 

00 

ro 

PM 

ro 

ro 

ro 

ro 

U3 

ro 

GO 

ro 

in ro 

cn 

CM 

U3 

rv 

CM in ro 

rv 



1 

1 

VD 

ID in 

113 

U3 

in in 

in ID ID IV IV IV 

00 00 rv ID ID ID in 

in 

inininininininu3in 

in ifj 

in 

ID 

ID ID 

GO 

ID rv ro 


u> 

1 

1 


pM 

•M 

pH 

_ 

pM 

pH 

... 

pM 


... 

ro ID ID CO 00 00 

PM 

pH 

00 CO 

pH 

^H 

ro ro ro ro ro ID ro 

pH 

00 

03 03 00 


ro ID ro 

pH 

CL 

■^T 

s 

1 

03 ro ro 

ro 

ro 

ro 

ro 

ro ro ro ro CM 

pM 

pH 

ro ro 

o ro o ro 

ro ro 

ro 

03 

cn 

cn 

cn 03 <?3 03 ro Q 

ro 

ro 

CD 

CD 

03 

00 

03 ro 


B 

1 

03 03 

03 

03 

03 

03 cn 03 cn cn 

cn 03 

03 03 

cn 03 

cn 

cn 03 

cn 

cn 

03 

03 

00 

03 

03 

CO 

CO 

00 

03 

03 

03 

on 

03 

03 

cn 

03 

CO 

03 

03 



1 

1 

ID 

ID 

10 ID 

ID 

ID ID 

UO UD VD U) iD 

ID ID 

ID 

U) 

ID ID ID 

ID 

ID 

ID 

ID 

ID 

ID 

U) LO 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ro 

ID 

ro 


CD 

1 

1 

_ 

03 00 

ro 

03 

in 

pM 

iDoocMfocMrorororo 

ID 

00 IV ro rv fv 

ro 

ID in 

ro 

ro 

IV 

5 

2 

3 

4 
3 

5 

ro ro CM 

.... 

— f 

in 

K 

CP 

1 

» 

« 

• 


• 

• 

• 

9 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

• 

• 

p 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

p 

p 

8 

8 

a 

9 

p 


Cl 

1 

ID 

in 

in 

ID 

in 

in 

in 

in 

ID 

00 

03 

pH 


pH 

CM 

ro 

ID 

LO 

in 

in 

in 

in 

in 

in 

in 

in 

in 

d 

U3 

in 

in 

in 

IV 

03 

ro 

CM 

ID 

d 

ro 

CM 


•o 

1 

1 












pH 


pH 

pH 

pH 



















P-H 


pH 

hH 

P-H 



u 

1 

1 

ro 

ro 

CD 

ro 

CD 

ro 

ro 

ro 

ro 

■ro 

CD 

m 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

CD 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

o 

ro 

ro 

ro 

ro 

ro 


(13 

1 

o 

ro 

CD 

CD 

CD 

ro 

CD 

ro 

CD 

ro 

CD 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

CD 

o 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 


c 

1 

ro 

ro 

Q 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

O 

ro 

ro 

ro 

CD 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

Q 

ra 

ro 

ro 

Q 

ro 

CD 

ro 

ro 

ro 

ro 

03 

ro 

ro 

ro 

ro 

ro 

1 

b 

i 

ro 

CD 

CD 

CD 

CD 

ro 

CD 

ro 

ro 

ro 

ro 

ro 

ro 

CD 

CD 

Q 

ro 

ro 

o 

ro 

CD 

ro 

ro 

ro 

CD 

ro 

ro 

CD 

ro 

CD 

ro 

ro 

ro 

ro 

CD 

ro 

ro 

ro 

ro 

ro 

•H 

L 

1 

03 

ro 

pH 

CM 

ro 

•d 

in 

ID 

rv 

03 

03 

ro 

pM 

CM 

ro 

CD 

PH 

CM 

ro 

d 

in 

10 

fv 

00 

03 

ro 

pH 

CM 

ro 

d 

in 

ID 

IV 

03 

03 

ro 

PH 

CM 

ro 

ro 

1- JZ 

1 

CD 

pH 

pM 


pH 

pH 

pH 

pH 

pH 

pH 

pH 

IM 

CM 

CM 

CM 

ro 

ro 

ro 

ro 

ro 

ro 

o 

ro 

ro 

CD 


pH 

pH 


pH 


pH 

pH 

«H 

pH 

CM 

CM 

CM 

CM 

ro 


31 

I 

•d- 

•d' 

■d- 

■d- 

•d 

•d 

•d 

*d 

■d 

rr 

•d- 

d 

d 

d 

d 

tn 

in 

in 

in 

in 

in 

in 

in 

to 

in 

in 

in 

in 

in 

LO 

in 

in 

in 

in 

in 

in 

in 

in 

in 

ro 


•D 

1 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

IM 

CM 

CM 

CM 

rg 

OJ 

IM 

IM 

CM 

CM 

CM 

CM 

C'J 

C'J 

CM 

CM 

C'J 

CM 

CM 

C'l 

CM 

CM 

C’J 

CJ 

CM 

rj 

OJ 

CM 

CM 

CM 

CM 

2 

C’J 


o 

I. 

■o 

OJ 

CL 

c 

o 

tn 




OJ 

OJ 


a 


10 21 00 14.7 718. G 9.9131 


m'm'M 


i 




I 



ORIGiNAL PAG^ £0 

OF POOR QUALITY 



1 






■cr 


^4 

o 

lO 

(S 


4>4 


ro 


03 


CO 10 



V 









PJ 


V 



to 






10 





1 


O' 



ID 

Is. 


•-4 

03 

CO 

s 


4-4 


O’ 


S' 


in rv. 



cn 






S’ 



4-4 


PO 



S 






33 





1 


ar 




ts. 


CO 

IV 

V 



CO 


03 


10 


PJ 

^i4 



p-1 






to 



S 


cn 



D 





to 





1 

> 




fO 

C'J 


Ll> 

V 


CO 


in 


(O 


IS 


ID 

03 



S’ 






G) 



CM 


ID 



CO 






V 





1 


£ 



m 




• 























» 





• 






4 





1 

» 






IT 


•c 

V 

«T 



O’ 


M’ 


in 


V in 



ID 



• 



V 



N 


ID 



liO 






S 





1 

1 


O' 


UJ U3 

ID 

CO CO 

CO 




^4 

4H 

4-4 

CD CO 

03 

4-4 

4^ 

*■4 

ro 

ro ro 

to ID 

ID ID 

ID 

tD 

ID 

ID 

ID 

ID ID to CO to 

ID CD 

CO 

CD 

CO 

CO CO a 


1 

a. 

£ 


(vj rvl oi 




f-H ^ 


**4 

•->4 

4-4 

4-4 

4-4 

4t4 

•-H 

4m4 

4-4 

-4 

CO 

CO 

S3 

S) 

cn 

cn 03 

cn cn 

cn 

cn 

cn cn 

tn Gi CO 03 

cn 

03 

m 

CD 

m 

03 

CO 

CD 


1 



OJ M M f\l OJ W 

C'J C'J (SI iM C'J C'J 

Pd PI PJ PJ 

CM PJ PJ PJ CM PJ 

PI 

4—4 



T~4 

4-4 

4—4 

4—4 


4^ 

^4 

44 



4-4 

444 


^4 


P"4 

4-4 

P-* 


1 

1 




l£ 

ID 

ID 

ID 

1C 

•D 

ID ID 

10 

ID 

ID 

ID 

10 ID Uj 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

ID 

10 ID 

to 

ID 

ID ID 

ID ID 

ID ID ID to ID 

ID 

to 

•D 

to to 

ID 

ID 


1 

1 


a 




CM rs. 

CO 

in 

CO M" CO CO 

3 

2 

2 

5 

4 
8 
2 
4 
3 

•M 

to 

in 

8 

5 

9 

7 

tn 

03 

s CO in G» 

’S’ o ro CO CO cn 

CD V S’ ro 

in 

m 


1 

1- 

O' 


■ 

■ 

» 

• 

■ 

• 

• • 

• 

• 

• 

• 

• 

• 

• 

• 

■ 

• 

• 

t 

■ 

• 

p 

• 

P 

p 



p 

p 

m 

P 

p 

p 

p 

P 

p 

P 

p 

p 

■ 

p 

e 



1 

1 

1 


cy 

13 




*■4 







»-4 

ro 

CM 

ro 

ro 

ro 

in 

in 

ID 

V 

V 

V 

CO 

h. 

V 

CO 

CJ3 

03 

tn 

V 

V 

ID in in 

s 

'S 

ro 

ro 

PJ 

PI PJ PJ 

PJ 

pj 


1 

1 

1 


u 


IS 

ra 

G3 

CO 

(O 

IS 

(S S3 

s 

Q 

s 

S3 

o 

CO 

o 

IS 

CO 

IS 

S 

IS 

P3 

CO 

CS 

CO 

CO 

s 

S 

Q 

CD 

IS 

CD 

o 

CS 

s 

s 

s 

CO 

CD 

o 

G3 

CS CS 

G) 

Q 


1 


in 


S) 

G3 

CO CO 

CO 

IS 

S3 S 

o 

S3 

o 

S3 

S3 

<s 

o 

s 

S3 

S3 

S3 

IS 

S 

CO 

S3 

s 

03 

CO 

CO 

S 

S3 

s 

CO 

IS 

s 

S3 

s 

s 

s 

s 

s 

O O CS 

S3 

CS 


1 


c 


in 

in 

O C3 CO 

IS 

O CO 

s 

S3 

o 

Q 

S3 

S3 

s 

V 

S3 

S3 

in 

IS 

(S 

G3 

S3 

in 

tn 

G} 

in 

s 

ro 

PI 

tn in 

in 

in 

in 

s 

in 

cn 

in 

o in V 

(M 

03 


1 

1 

E 


'T 

CM 

M- vr CM CM 

CM CM 

CM 

CM 

CM 

CM 

CM 

PJ 

CM 

ro 

fM 

S3 

4*4 

ro 

S’ 

in 

S3 

s 

4-4 

S 

4-4 

CM 

PJ 

ro ro s 

^4 

ro 


CM 

CM 

CM 

V4 

CM 


CM 

m 

ro 


1 

•M 

c 


in 

10 

ID r>- CO 03 


CM 

ro 

'T 

in 

ID 

V 

CO 

CO 

03 

Q 

S 

s 

o 

s 


4.4 


CM 

CM 

PI 

CM 

CM CM CM 

ro ro 

G) 

s 

s 

G) 

IP4 

4*4 

CM PI 

PJ 

PI 


1 

H £ 


Q 

CO 

(3 Q 

(O 

CO 

•—4 ^ 

«-4 

VM 




4*4 

4-4 

4-4 

4H 

CM 

PJ 

IM 

PJ 

PJ 

PJ 

CM 

PJ 

CM 

PJ 

PJ 

CM 

CM 

CM 

PJ 

PJ CM 

Q 

CO 

S3 

CS 

s 

CO 

G> O 

(S 

CO 


1 


S' 



’0 

TT 'T 

S’ S’ 

M' 

S’ 

S’ 

O’ 

■IT 

’0’ 

S’ 

'T’ 

IT 

’ll 

3T 

'T 

s 

S’ 

s 

S’ 

S 

S’ 

S 

S’ 


■S’ S’ S’ 

S S’ 

in 

in 

in 

in 

in 

in in in 

in 

in 


1 

1 

1 

1 


■D 


OJ 

CM 

CM CM 

CM 

CM 

CM CM 

CM 

PJ 

CM 

PJ 

PJ 

CM 

CM 

CM 

PJ 

CM 

CM 

CM 

(M 

CM 

CM 

PJ 

PJ 

PJ 

CM 

PI 

CM 

CM 

CM 

PJ 

PJ CM 

CM 

CM 

PJ 

CM 

CM 

CM PJ CM 

CM 

PJ 


1 

1 

1 

1 




(M 


ro 



S) 

ro 



CD 



in 


CS 



O 





ID 

CO 



V 







PJ 









S’ 


• 


O' 


ID 


IT ro 



IS 



CO 



O’ 


IS 








M 

s 



S 







ID 









to 


1 


I 


r*. 


O 03 


S’ 



cn 



ID 


in 







S 

cn 



ID 







V 









V 


1 

> 

s 


ro 


in 


in 

ro 



CM 



O 


CO 



in 





V 

PJ 



cn 







ro 









ro 


















































1 

1 




in 


in in 


ID 

V 



ID 



V 


ID 



ID 





in 

ID 



S' 







in 









S’ 


1 

1 


O' 


m 

m 





^4 ««H 

ro 

ID 

ID 

ID 

ID 

ro 

GO 

03 

CO 

ID 

ID 

ID 

ID 

ID 

(D 

ID 

ID 

ID 

CD 

4-4 

4-4 

4—4 

P—4 




ID 

ID 

CD 

CD 

CD 

00 CD 03 

ID 

ID 


1 

CL 

1 


MroTr’y’3‘'^’T’a'rord(M(v] 

PJ ro 

44« 



PjrMPJPJCMPJPJPJCM 

4-^ 



4.4 

4-4 

«44 

4-4 

-4 

PJ CM 


V4 

P-4 

^4 

4-4 

«-4 

CM PJ 


1 


b 


CM 

CM 

CM CM CM 

Pd 

CM CM 

CM 

PJ 

CM 

PJ 

CM PJ 

PJ 

Pd 

PJ 

CM CM Pi 

PJ 

PJ 

PJ 

PI 

CM 

PJ 

CM CM 

CM 

PJ 

PJ 

PJ 

PJ 

PJ 

PJ CM 

CM 

PJ PJ CM 

PJ CM PJ Pd 


i 

\ 




ID 

<D 

ID 

<D 

ID ID 

ID ID ID 

ID 

ID 

ID 

ID ID 

ID 

•s 

ID 

ID 

ID ID 

ID 

ID M3 ID 

ID ID 

tD 

ID 

ID to 

to 

ID 

ID ID 

ID ID 

ID 

ID 

to ID 

to ID to ID 


« 

1 

1— 

u 

O' 

01 


oo 

C'J 

CO CO 

CO 03 IS IS 

in CD 

ID ro 

O PJ PJ 

PiocMvrocMpjinin 

CO 

o ro v 

cn 

IS 

CD 

44 

S ID tn 

- 

in CM PJ S’ s o 

o 

03 


1 



cn 

G) 

a 


CD 

IS 

ro m 

CM 

ro 


CO 

^4 

03 

03 

V 

00 

rs. 

V 

V 

ID 

ID 

ID 

ID 

ID 

r>- 

V 

V 

V 

03 

S' in S’ s 

s 

in 

in 

S’ 

CM 

pi4 

4-4 


*4 



1 

1 


•o 




v«4 




•—4 ^«4 



4^ 



































1 

1 


0 


o 

ID 

(O 

CO 

CD 

S 

CO CO 

CO 

s 

S 

CO 

s 

Q 

S 

s 

(S 

s 

S 

Q 

S 

CD 

C3 

G3 

S 

o 

C3 

CD 

(3 

CD O G] 

CS 

G) 

CS 

s 

C3 

S 

CO 

CO 

SI 

S 

CS 

S 




in 


to 

CO 

a 

a 

(S 

rs 

S CO 

o 

CO 

O 

s 

CD 

CO 

IS 

CO 

(S 

IS 

s 

S 

S 

S 

CS 

(S 

CS 

CO 

to 

CO 

CD 

S G) 

G) 

(3 

CO 

G) 

CO 

Q 

S 

G) 

s 

S3 

S 

s 

CO 


1 


c 


o 

Q 

CO 


CD 

CO 

in CD 

s 

S3 

IS 

in 

S 

in 

s 

in 

s 

s 

in 

S 

S 

in 

S 

S 

m 

C3 

S3 

CD 

in 


CO 

CO 

S 

in 

S 

s 

ts 

CO 

O 

CO 

in 

in 

in 

in 



& 

fr 

b 


■V 

G3 

n 

-.r 

'T* 

IS 

sr CD 


ilj 

IS 

■V 

CO 

’V 

s 

'dr 

ca 

s 

'O’ 

IS 

S 

S' 

CS 

CO 

•ir 

s 

to 

■S’ 

”vr 

CO ts 

G) GD M 

to 

G) 

G) 

CO 

G) 

IS 

S 

S 

S’ 

S 


1 


L 


"If 

in 

10 

ID 

IS. 

00 

oo iTt 

s 

4*4 

CM 

PJ 

ro 

ro 

s 

CO 

1 

^4 

CM 

CM 

ro 

S 

S’ 

in 

to 

ID 

V 

CO 

03 

CO 

cn S3 


PJ PJ 

O) 

IS 


PJ 

ro 

G) 


CM 

ro 

S’ 



1- 

£ 



^—4 






CM 

Pd 

CM 

CM 

CM 

CM 

s 

IS 

CD 

CO 

Q 

s 

Q 

s 

S 

C3 

s 

S3 

(S 

S 

ts 

S3 

^4 

—4 

4-4 

^4 

4"4 

CM 

PJ 

PJ 

PJ 

O 

CO 

CS 

ra 

G) 


1 


O' 


c»l 

C'J 

CM 

CM 

CSI 

CM 

CM CM 

Pd 

PJ 

CM 

Pd 

PJ 

CM 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

to 

ro 

ro 

ro ro 

ro 

ro ro 

ro 

ro 

ro 

ro 

ro 

S’ 

S’ 

s 

S’ 

S’ 


1 

1 

1 

1 


•0 


C'J 

CM 

CM 

CM 

CM 

CM 

CM Pd 

PJ 

PJ 

CM 

CM 

CM 

CM 

CM 

PJ 

CM 

CM 

CM 

CM 

PJ 

CM 

PJ 

CM 

CM 

PJ 

CM 

Pd 

CM 

CM 

CM CM PJ CM 

Pd 

CM 

CM 

OJ 

(M 

PJ 

PJ 

CM 

PJ 

PJ 

tJ 

01 

3 

1 

1 

1 

i 




Q 

ro 

03 

CO 

CD 

ra 

cn ro 

00 

ro 

00 

00 

s 

CD 

CD 

CD 

in 

ro 

in 

CD 

CD 

cn 

o 

CO 

CO 

cn 


CD 

CD 

—-4 





G> 










C 

» 


c* 


in 

in 

CO 

in 

in 

in 

V ID 

in 

S3 

V 

V 

IS 

V 

V 

V 


G) 

S’ 

in 

in 

V 

in 

in 

in 

03 

ro 

03 

in 

ro 
















» 




CO 

ID 

ID 

03 

CO 

ro 

'Dr CM 

CM 

■M- 

03 

03 

O’ 

03 

03 

cn 

ID 

S’ 

ID 

CM 

CM 

ID 

o 

CD 

CO 

ID 

^4 

ID 

CO 

4-4 





V 










•*» 

t 


c 


OJ 

•3 

ID 

CM 

CM 

s 

CO CM 

ID 

ro 

V 

V 

in 

V 

V 

V 

Q 

ro 

s 

|£ 

ID 

03 

CM 

CM 

PJ 

ID 

cn 

IJD 

CM 

cn 





in 










c 

1 


b 


• 


• 

• 

■ 

• 

• • 

• 

• 

• 

t 

• 

• 

■ 

• 

• 

• 

• 

• 

• 

• 

p 

p 

p 

P 


P 







• 










o 

t 




CO 


IS 

IS CO 

CD 0C9 CD 

V 

(N- LD LO LD LD ^ 

V 

V V V 

V 

03 

cn 

IS 

CD CT 03 ts 

s 

cn 





in 










o 

W 

1 

» 





w"4 



^4 



















4-4 

4*4 


^4 

^4 

















1 

1 


O' 


ro 

03 




'1^ 

^4 

^4 

4^ 

ro ro ro 10 CD CD 00 

GO 

00 CO 

ID ro 

4-4 

r<) 03 

—4 


ro ro 





ro 

ro 

ro 

ro 

ro 

ID 

ro 

ro 

ro 

ro 

ro 

(M 

t 


X 


• 

# 

• 

■ 

■ 

• 

• ■ 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

■ 

> 

• 

p 

p 

p 

p 

p 

p 

p 

t 




p 


p 



p 

« 

p 




o: 

1 

a. 

£ 


O 03 00 

03 CO 

00 

00 CD 

CD 

CD V V 

V 

ID 

in 

in 

in in in in ID 

V 

CD V 

in in in 'S’ 'O’ in 




ro 

ro 

ro 

ro 

ro 

Pd 

ro 

ro 

ro 

ro 

ro 


1 


B 


■O' 

ro 

ro ro 

ro 

ro 

ro ro 

ro ro ro ro ro ro ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro ro to 

ro 

ro 

ro ro ro 

ro 




PJ 

CM 

PJ 

CM 

CM 

CM 

PI 

CM 

CM 

CM 

CM 

0) 

\ 




IS. f'- iv- N- 

V V V 

V V V N 

V V V 

V V V V V 

V 




1 

ID 

to 

•D 

ID 

ID 

to 

ID 

ID 

ID 

ID 

ID 

!d 

t 


u 
































tP 1 













1 




CM 

CO 


in 3T 


is’T'M'cnoocninvroiTinacn 

4i4 

cn 


to 

4—4 

—4 

o Q cn ro s 


o 

1 

G) 

ro 

——4 

CM 

S’ 

PJ 

in 

ro 

ro 

S 

03 

1- 

1 

1- 

O' 


« 

• 

• 

• 

• 

• 

• ■ 

t 

• 


• 

• 

• 

V 

• 

• 

• 

■ 

• 


p 

P 

p 

P 

p 

p 

p 

p 

p 


-44 

1 


p 






1 


a 


Uf 

•D 

ID 

in 

in 

ro 

-< cn 

03 

V 

CD 

oo 

CD 

CO 

CD 

00 

00 

CO 

V 

V 

C3 

^4 

CM 

•s 

tn 

'S 

to 

•D 

in 

S’ 


4J 

1 

^4 

(S 

Q 

IS 

CM 

G) 

IS 

s 

CO 

S 

03 


1 

1 


7S 







«>*4 

•—4 














*-4 


4-4 

4-4 

^4 

t-4 

4-4 

4-4 

—4 


c 

D 

t 

1 

4-4 

^4 



P—4 


—4 


«4 




1 

1 


O 


CO 

CO 

Q 

CO 

CO 

s 

CO IS 

O 

s 

IS 

S3 

S 

ra 

IS 

CO 

s 

S3 

o 

s 

s 

CO 

S 

IS 

S 

CD 

CD 

S3 

CD 

CD 


tn 

1 

CO 

CS 

IS 

IS 

Si 

CS 

ts 

G) 

s 

fS 

S3 


1 


in 


o 

CO 

CO 

s 

IS 

IS 

G3 S 

S 

S3 

IS 

IS 

S 

CO 

CD 

s 

IS 

S3 

s 

s 

s 

s 

IS 

Q 

s 

S 

S 

S3 

Q 

S 




CO 

s 

S 

s 

S3 

s 

s 

G) 

s 

Q 

S3 


1 


c 


in 

ro 

IS 

IS 

IS 

V 

in V 

S3 

ro 

s 

in 

03 

ro 

03 

CS 

m 

03 

CO 

in 

CS 

V 

tn 

ID 

S’ 

S3 

S’ 

CO 

to 

S 




S3 

s 

CO 

ID 

S3 

a 

CM 

ID 

G) 

O 

S3 


1 

OJ 

b 



Cd 

■cr 

ro 

ro 

CM 

-* CM 

ro 

PJ 

M- 

CM 

PJ 

CM 

CM 

ro 

ro 

CM 

ro 

CM 

ro 

4-4 

4—4 

i<-4 

CM 

CM 

PJ 

CM 

CM 

PJ 




S3 

CS 

'T 


S3 

CO 

■s 


in 

a 

S3 


1 

*w4 

t. 


03 

CO 


CM 

ro 

s 

CM 

ro 

'It 

in 

10 

V 

03 

cn 

CO 


PJ 

ro 

'T 

in 

ID 

V 

CQ 

cn 

S 


CM 

ro 

IS) 




03 

a 

S 

s 


PI 

PJ 

PJ 

CM 

ro 

s 


1 

h- 

£ 


«m4 

pd 

CM 

CM 

CM 

S3 

S3 S3 

s 

o 

s 

Q 

(S 

a 

o 



4-4 

4-4 


4-4 

4-4 

^4 


4-4 

PJ 

PJ 

CM 

CM 

s 




CO 

-■"t 

4-4 


•M 

4-4 



P-4 

^4 



1 


O' 



•M" 

'cr 

M- 

S’ 

in 

in in 

in 

in 

in 

in 

in 

in 

in 

in 

in 

in 

tn 

in 

in 

LO 

tn 

in 

in 

in 

tn 

in 

in 

•n 




PJ 

PI 

PJ 

PJ 

CM 

PJ 

PJ 

PJ 

PJ 

CM 

CM 


1 


O 


C'J 

Cd 

CSJ 

CM 

Pd 

CM 

CM CM 

CM 

PJ 

CM 

CM 

CM 

PJ 

CM 

CM 

PJ 

PJ 

CM 

CM 

CM 

PJ 

CM 

CM 

PI 

PJ 

CM 

CM 

CM 

PJ 




PJ 

CM 

■.M 

CM 

PJ 

PI 

PJ 

CM 

PJ 

CM 

CM 


Table fi2. (continued) 


OraOlNAL r- 
OF POOR QUAUTY 


31 


Cl 

>1 


c 


U 

h- C> 
0) 
■o 


^ t- 

H £ 

S' 

T3 


o» 

3C 


O' 

> 1 

E 


C 

x 

Q. E 

£ 


Pi 

E 


03 ro r.-) c3 CO ro TO iv in in CO CO 03 M CO 03 ni CD 't? ^T o 03 o in I.T w CO '!? in CO CO -r CO Ti CO CO CD ro CO CD o CO 

CM U3 OJ -* 'T UO G3 Q fO ’'f "CT TO Sf fv» C5 »- u3 TO IH C*J CV -• in CO f>- CT-. lO fs. (v 03 C*J ID Ul in ID CM ’'•* -i 

CD ni r-- ro co w v *.o »d in in p- f-3 lo m in ro rv- r*- c^j c'l id oo id o to co oi co 03 ro co in a co tf C'l co r>) co co 

r«3 o-' o 00 ID id TO ro — a JO V ID T N. CD r^. to u3 o CT CD cn ID CO w CO CM u ro U3 N ij CD in uo cm uo c\i fo e» lo 'c? 

»»**»r»***la«»»*«»a«tt»*«*»»»*«*««i*»a»****« 

t»cD(X)NN^-^-r^f'•^-c■w^•r-coc^^nc^lcnc^lcncoco^.^.f'^o^^^NlD^D^DtDlDlDlD^.cocncococo^.^•^. 

lO M tn f*3 in to ID ID ID C3 CO ID "3 lO CO fO TO ’ 0 U3 ID to to U3 ID to to CO <- TO ro TO TO — ^ 00 to to CO — to tD to TO 
cn 01 <n 03 cn CO CO 03 CO n! A C3 CO CD TsI 10 to in in in in in in in in liO 'ir Tti TO TO in ’tf in in •T r<3 n; to 

««l »i^ 9"^ *— * pM 11 -^ t-a pW 9^ 9^ *t^ p-M p*4 pM p^ *—4 p«a ^4 »-4 

fs. N. i\. [•>. IS. i-w Tw [\- N. r>- n- n- N- N p- N. N- p- In. n. p- rv. !>- p- T- t\- 1\- N t^- T'- n- p- r- N N p- r- p- p- n. p- fw 


5 

in 

63 

(D 

ID 

60 

CD 

CD 

CD 

in 

0 

a 

to 

in 

CM 

CD 

in 

in 

Cl 

tiO 

Q 

in 

in 

0 

in 

in 

2 

in 

S3 

63 

S3 

in 

in 

S3 

CO 

ro 

0 

S3 


in 

S3 

in 

S3 

in 

00 

00 

CO 

00 

co 

03 

C(3 

03 

03 

rv! 

rv 

CO 

CC3 


to 

tro 

ID 

in 

it! 


oi 

cri 

CO 

C3 

CO 

03 

C.3 

V 

CO 

o') 

S3 

rv. 

|v 

rv! 

pw 

m 

P-4 

rv! 

It 

in 

CO 

CD 

0 

to 














994 

n*» 

•■4 



%94 

^4 

P-4 










994 







P-^ 


«p4 

P-4 


OJ 

94 

ro 

CO 

CD 

eo 

GO 

CO 

(D 

ra 

CD 

CD 

CD 

CD 

CO 

63 

63 

CD 

60 

CD 

CO 

C3 

63 

63 

CO 

63 

CO 

03 

CD 

63 

S3 

CD 

63 

03 

03 

63 

GO 

S3 

63 

63 

0 

CD 

S3 

CTi 

S3 

CO 

o 

o 

S3 

CD 

CD 

S3 

CD 

S3 

CD 

CD 

CD 

CD 

CD 

CD 

GO 

CD 

CD 

CD 

S3 

CD 

CD 

S) 

S3 

CD 

CD 

CD 

CD 

CD 

S3 

CD 

CD 

CD 

CD 

CD 

S3 

CD 

ID 

S3 

CO 

0 

S3 

GO 

S3 

S3 


CO 

CO 

p- 

CC 

in 

994 

CD 

(D 

60 

CM 

ro 

ro 


03 


63 

S3 

S3 

63 

S3 

CD 

to 

0 

in 

CD 

in 

CD 

CM 

CD 

P-4 

CD 


in 

03 

CM 

CM 

ro 

ro 

S3 

in 

in 

ro 

tn 


CD 

in 

m 

CM 

CD 

(D 

Q 


CD 

(9 

S3 

TO 

m 

CM 

ro 

to 

ro 

to 

ro 

ro 

ro 

ro 

ro 

10 

ro 

ro 

ro 

to 

to 

ro 

ro 

ro 

ro 

OJ 

ro 

to 

to 

ro 

ro 

ro 

V 

ro 

ro 


•D 

1(3 

to 

CO 

CD 

■■■4 

CM 

m 


n 

to 

to 

p- 

CO 

C33 

S3 


CM 

ro 

S3 

994 

<M 

ro 

't 

in 

ID 

tv 

CO 

03 

S3 

»-4 

OJ 

ro 

'tr 

in 

tD 

IV 

CO 

03 

S3 

P-4 

0.1 

0 

o 

CD 

(D 

CD 

S3 

9^ 

9^ 

994 

•— 4 



9^ 

9*4 

994 


994 

CM 

CM 

04 

CM 

S3 

63 

(9 

S3 

(9 

CD 

CD 

CD 

CD 

S3 

9^ 

^4 

pp« 

P-4 

p-4 


♦-4 




CM 

Oj 

OJ 

S3 

"tr 





'T 




'T 

or 

■rf 

’•r 

rr 


rt 



•cr 

■O' 

in 

in 

in 

in 

in 

in 

in 

LO 

in 

in 

in 

in 

in 

in 

in 

in 

in 

in 

in 

in 

in 

in 

in 

ID 

CM 

ftl 

CM 

(M 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

OJ 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

OJ 

CM 

CM 

CM 

CM 

OJ 

OJ 

CM 

CM 

CM 

OJ 

CM 

OJ 

CM 

CM 

CM 

OJ 

CM 

CM 

CM 


'0 

cn 

«D 

ID 


coootD'-*pv.(nmoiDPOCoracDtap-tDincM-^'«pjcoiMrJ — CDtMcniniDpJO — caeaooinf'O'^ 
co — toinincnin-<*^'tr-;inino3*!j«pw.inpompo-^rotocoincnrv.p-cvipoinm‘-*ininino3tDCM 
to'irporMcritMtoiDca'D'NrcDoo'DPN.cncnrv. — — uorninincDrnro — 'taintD — mcacDPoroojp- 
oin-*otD'DE3ooco-*intM(Mto’tfroG3'^cn(ninp-inini’oe3CMtn'T — incvicTiP-pjfMotDjMCD 

0303(33 — 03G3 — psIpIoocoraocD — — ocDcncncncncncnoPi(nc303cncncnG)cnin(ncnD3C3cocD 



01 

1 

1 

to 


CO CO 

cocococDcotDiorororotD — 

a— 4 

03 CO 

P-4 

CO to 

to 

tD 

CD 

CD 

^4 

PO 

p— # 

03 CO ro ro tD 

tDcscoiDtDroioro 

0. 


1 

tv! 


tv|v.fvrvtvrvt^C>3CI303 

cn 

cn CD IV IV rv tv 

p! 

tv 03 CO 03 

p.iviv.ijjrvrvivcncno3 03rvp..oooocno3(n 


E 

1 

pb4 


994 

P-4 

99t 

P-4 


^4 

P^ 

P-4 


p>^ 

^“4 

94 9^ 

p-4 

^4 p-4 

p-4 

P-4 

P-4 

p-4 

^4 

^-4 

P-4 

p^ 

p-4 

p-4 

p-4 

^4 

94 94 

p4 

a-4 

p-4 a-4 

p-4 

a-4 

a-4 

pH PH 



1 

1 

ID 

C 

0 

1 tv 

1 

P- 

IV p- 

pw P. Pw p.. Pw p. 

Pw IV 

IV p- |v pv. IV rv 

IV 

rv 

tv_|v.p..p_(\.ivrvrv 

p_ivrvrvpwrvivrvrviv 

0. IV 


U 

1 

1 

in 

D 

*-> 

1 

1 (9 CD 

ro CO 

63 tf3 03 0 in 03 ro to 

2 

0 

5 

0 

0 

5 

0 

Q 

S3 in 63 

in 

s3S)incDintninin 

CD in CO in in in 

63 63 

H 

O' 

1 



1 • 

• 

■ • 

B 

• 

a 

• 

■ 

a 

a 

• 

a a 

a 

a a 

a 

a 

« 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a a 

a 

a 

a a 

a 

a 

a 

a a 


Gl 

1 

DO 

c 

1 ID 

in 

in ’?]• 

ID 

to 

in 

to 

in 

in 

03 

in 

CM 63 

03 

03 in 

ro 

CM 

994 

OJ 

P-4 

P-4 

P-4 

CM 

CM 

S3 

p^ 


O J in 

in 

ro 

CM 


94 

cn 

cn cn 


■0 

1 

1 


tn 

1 P-t 

1 


94 p-4 

P-4 

P^ 

P-4 


^4 

p-4 

a— 4 

CVJ 

CM CVJ 

a-4 

^—4 p«^ 

^4 

^4 

p— 4 



a— 4 

p-4 

p-4 

^4 

P-4 


94 

p^ 

p^ 

p^ 

pH ^H 






u 

1 

1 

1 

63 


S3 

60 

CD 63 

63 

63 

CD 

CO 

S3 

CD 

S3 

63 

0 63 

63 

CD CD 

63 

S3 

S3 

S3 

63 

0 

63 

63 

63 

S3 

CD 

CD 

63 63 

CD 

63 

63 CD 

S3 

63 

63 

63 S3 


in 

1 

0 


0 

CD 

S3 CD 

CD 

CD 

CD 

CD 

63 

S3 

S3 

CD 

63 S3 

S3 

CD 63 

63 

CD 

CD 

S3 

63 

CD 

CD 

CD 

CD 

B5 

CD 

CD 

CD CD 

S3 

CD 

CD 19 

(9 

S3 

63 

CD CD 


c 

1 

63 


S3 

ro 

CM 03 

03 

cn 

to 

ro 

in 

0^1 

63 

CD 

OJ 0 

CD 

CD CD 

a 

63 

63 

63 

63 

CD 

63 

OJ 

63 

CD 

to 

ro 

63 CD 

in 

CD 

CD in 

6) 

S) 

63 

0 CD 

(3J 

E 

1 

CM 


CD 

(9 

S3 in 

in 

in 

OJ 

S3 

CD 

63 

S3 

CD 

S3 Q 

CD 

CD S3 

CD 

(9 

CD 

P-4 

63 

63 

ID 

S3 

63 

CD 

in 

CD 

a S3 

S3 

(9 

a-4 Q 

S3 

CD 

63 

CD 63 


t. 

1 

60 


CO 

03 

63 S3 


01 

■>r 

in 

ID 

rv 

CO 

cn 

© P-4 

OJ 

ro 63 


OJ 

ro 


in 

to 

tv 

CO 

cn 

63 

S3 

CM 

00 cn 

CD 

P-* 

CM ro 

19 

pH 

CM 

ro ar 

H H 

1 

S3 


C3 

S3 


94 



P-4 

p-4 



94 

CM CM 

CM 

CM CD 

CD 

(9 

CD 

CD 

CD 

S3 

CD 

CD 

CD 


p-4 

a-4 

P-4 P-4 

OJ 

OJ 

OJ OJ 

S3 

(9 

63 

63 CD 


IP 


ID 


CM 

CM 

CM tM 

PSJ 

CM 

CM 

OJ 

OJ 

04 

OJ 

CM 

OJ OJ 

(M 

CM to 

ro 

rO 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

to 

ro 

ro ro 

ro 

PO 

ro ro 

It 

't 


at \r 


TO 

1 

CM 


04 

CM 

CM OJ 

JVj 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM CM 

CM 

CM CM 

CM 

CM 

CM 

CM 

04 

CM 

CM 

OJ 

CM 

OJ 

OJ 

CM 

CM CM 

CM 

OJ 

CM CM 

CM 

CM 

CM 

CM CM 


in 

ro 

rv 



P—4 


tt 

ID ar 


S3 

00 


pH 

tD 

rv 

CD ID 

to 

(9 

S3 

CD " 

CO 

IV 

IV 

^ Iv 

rv 

in 

cn 

in 

in 

ro 

CM 

CO ro 

ro 

(9 

CM 

• 


a 

a 

a a 



» 

aj- 

•0 

't 

ar 

10 "tr 

af 

to 

to 

CO CD 03 

8 

8 

8 

8 

8 

8 

8 

8 

94 pH pH 

«-* ro ro ro ro 10 

ro ro ro to to to to 

ro ro ro -< 

— 00 00 

— ro 


ro 


ro 

rv 

in 

a-4 

S3 

in 

00 

CD 

^H 

S3 

03 

cn 

^4 

ro 

CD 

ID 

OJ 

pH 

>-« 

03 

CO 

CD 

to 

N. 

CO 

pH 

—4 

CD 

ro 

■tf 

ID 

in 

ro 

03 

rv 

in 

CM 

IV 

ro 

■Sf 

CO 

CM 

CM 

pj 

^H 

94 


pt4 



pH 

CM 

CM 

aH 

a-4 

CM 

OJ 

CM 




94 


a— 4 

pH 

^H 

p4 


CM 

CM 






1 

pH 

Tt 

in 

tD 

IV 

00 

03 

CO 

63 

CD 

S3 

S3 

CD 

63 

C9 

CD 

CD 

CD 

63 

CD 

63 

S3 

63 

CD 

0 

CD 

CO 

63 

CD 

CD 

CD 

CD 

S3 

CD 

CD 

0 

CD 

S3 

S3 

CD 

CD 

63 

63 

S3 

S3 

63 

S3 

S3 

S3 

(9 

63 

CD 

63 

63 

CD 

CD 

S3 

S3 

CD 

0 

CD 

CD 

CD 

CD 

63 

CD 

CD 

S3 

S3 

S3 

CD 

(9 

CD 

CD 

S3 

CD 

CD 

CD 

CD 

CD 

S3 

CD 

CD 

CD 

S) 

CD 

CD 

(D 

CD 

S3 

S3 

S3 

S3 

CD 

C2 

pH 

63 

in 

fv 

in 

tn 

in 

in 

in 

ro 

M3 

in 

IV 

CD 

in 

in 

in 

0 

■tr 

63 

in 

63 

ro 

in 

CD 

CD 

in 

S3 

10 

CD 

ro 

in 

63 

S3 

CD 

63 

63 

S3 

S3 

CD 

S3 

0 

■O’ 

in 

CD 

a— 4 

CM 

pH 

CM 

PH 

CM 

^H 

CM 

CM 

ro 

ro 

in 


CM 

pH 

OJ 

CM 

CM 


CM 

CM 

ro 

ro 

1/3 

pH 

CVJ 

pH 

CM 

OJ 


OJ 

OJ 

CM 

OJ 

CM 

CM 

CM 

OJ 

OJ 

CM 

CM 

01 

ro 

ro 

ro 


It 

in 

tn 

IJ3 

to 

to 

to 

to 

to 

rv 

0- 

03 

CD 

CD 

03 

CD 

S3 

CD 

63 

S3 

CD 

pH 

-4 

CM 

OJ 

CM 

ro 

ro 


in 

to 

IV 

00 

C33 

S3 

94 

OJ 

63 

S3 

CD 

S3 

CD 

S3 

S3 

CD 

CD 

S3 

CD 

(9 

S3 

CD 

CD 

C3 

S3 

(D 

63 

CD 

CD 

•H 

pH 

p4 

pH 

a— 4 






pH 

pH 

94 


aiH 

pH 

pH 

^H 

«H 

OJ 

OJ 

CM 

m 

in 

in 

tn 

in 

in 

in 

in 

in 

in 

in 

in 

in 

LO 

in 

in 

tn 

in 

in 

in 

tn 

in 

in 

un 

in 

in 

tn 

in 

in 

in 

in 

in 

in 

in 

in 

in 

in 

in 

in 

in 

tn 

in 

>n 

CM 

CM 

OJ 

CM 

OJ 

CM 

CM 

CM 

CM 

CM 

CM 

(M 

CM 

CM 

OJ 

OJ 

CM 

OJ 

OJ 

CM 

CM 

CM 

(M 

CM 

CM 

OJ 

CM 

CM 

CM 

CM 

OJ 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

04 


25 23 20 00 


TablG 03. Group Index of Refrcjclion at End Points 




ORIGINAL PAGE S3 
OF POOR QUALITY, 


rw 

IjC 

CD 

10 

CO 

CO 

in 

ID 

C5D 

ro 

CD 

is- 

in 

CS 


to 

CO 

CO 

IS. 

M- 

in 


10 

LO 

in 

in 

'.n 


CO 

in 

N 


3 

in 

PJ 

(7i 


in 

ra 

ra 

in 


CD 

or 

Is. 

cn 

CM 

UD 

v-» 

cr» 


in 

V 


ro 


CS. 

M 

p. 

cx> 

UO 

•>«« 


in 

LO 

IS. 

Cl 

C71 

in 

V 

3 

PJ 

k} 

kO 

•cr 

3 

UD 


10 

OJ 

V 

CM 

OJ 

C'J 

cvj 

(SJ 

CM 

C*T 

M 

in 


CD 

cr» 

fs. 

CO 

fs- 

LO 

[S- 


1*^ 

— 

DJ 

C'J 

— 

CM 





CM 


CM 

PJ 

PJ 

(J 

ITi 

CO 

Lf> 


ro 


in 

M- 

(V. 

IS- 

N. 



IS. 

IS. 

In. 


fs. 

Ml) 

'.0 

•05 

<0 

CD 

c,0 

r^. 

IS. 

IS- 

P- 

fs. 

r- 

i*- 

Is. 

p. 

fs. 

IS. 

Is. 

fs. 

fs. 

p. 

fs. 

fs. 

CD 

M5 

CD 

1.0 

ca 

LO 

LC 

fs. 

0>i 

C'.' 

cw 

C'i 

CM 

CM 

iM 

CM 

CM 

01 

<•! 

C 

CM 

CM 

C'i 

CM 

C'J 

01 

C'.! 

TJ 

CM 

C'J 

CM 

CM 

CM 

PI 

PI 

p.' 

PI 

PJ 

CM 

C'J 

C‘.| 

CM 

CM 

C'J 

PJ 

« >« 

Pi 

PI 

PJ 

CD 


a 

n 

o 

<3.1 

CD 

CD 

CD 

CD 

CD 

3 

CD 

<r.i 

o 

CD 

a 

o 

CD 

r.’:. 

CD 

n 

CD 

CD 

3 

3 

3 

o 

cn 

CD 

3 

3 

3 

3 

to 

3 

CD 

u 

CD 

3 

3 

w 

CD 

(D 

to 

CD 

CCT 

‘3 

ID 

3 

CD 

CD 

3 

C.1 

c-r. 

CT 

CD 

•3 


3 

CD 

f»0 

CD 

Cj 

m 

'-1 

c:< 

O 

CD 

CD 

3 

cn 

ra 

CD 

i.D 

CD 

C3’> 

3 

CD 

G> 

3 

3 


CD 

^0 

CD 

CD 

CD 

CD 

CD 

ID 

I'D 

3 

3 




3 

o 

o 

Q 

3 

3 

3 

3 

Q 

CD 

3 

CD 

o 

o 

O 

3 

3 

3 

CD 

3 

3 

3 

CD 

3 

3 

3 



1 

1 

1 

1 














^4 





T»4 

•—4 

4^ 



-H 

4^ 

4-4 






^4 


4^4 

4-4 





L 1 — 
■a i 
(U 1 
Cu 1 
1 3 


1 

1 

I 

1 

s 

U 1 

3 

3 3 

3 3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3. 

3 

3 

3 

q 

3 

3 

3 

3 

3 

3 

3 

3 



I 

1 

in 1 
1 

3 

3 3 

3 3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 


Q 

3 

O 

3 

3 

3 

3 

3 


C 1 3 
n i 


1 

1 

P 

S * 

3 

3 3 

3 3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

CD 

P-1 

3 

3 

3 

3 

3 

3 

CD 

3 

3 

3 

3 

PO 

O 

CD 

3 

3 

3 

G5 

3 

3 

O 

3 


U 1 

3 1 


1 i 

B 1 
1 

3 

3 3 

3 O 

3 

3 

3 

3 

3 

3 

3 

3 

a 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

CD 

3 

«.D 

3 

3 

3 

•3 

O 

3 

3 


3 


' 

i 

L 1 

cn 

3 — 

CM fO M- 

in 

LO 

fS. 

3 

3 

3 


PJ 

ro 

3 


PJ 

ro 

If 

3 

3 

fs. 

3 

3 

3 


PJ 

3 

M- 

3 

LC 

fs. 

CO 

01 

O 

... 

3 

fO 

3 


3 

i 

1 h- 

£ 1 

3 









CM 

PI 

PJ 

CM 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 




4-4 

4-4 



4-4 

.-1 

^4 

3 

3 

PJ 

3 

3 


r-4 


1 

1 

1 

31 1 


•T 'G- TT M' 

TT 


V 

M- 

•G- 


'T 

rr 

M- 


in 

3 

3 

3 

3 

3 

3 

3 

in 

3 

in 

3 

3 

3 

3 

3 

3 

3 

3 

3 

in 

3 

3 

3 

CO 


3 

j 

1 

\ 

1 

1 

1 

50 1 
1 
1 
1 

CM 

CM CM 

CM CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

PM 

CM 

CM 

CM 

CM 

PJ 

CM 

PJ 

CM 

CM 

CM 

CM 

PJ 

CM 

CM 

CM 

3 

CM 

PJ 

3 

3 

3 

3 

PI 

3 

3 

3 


3 

i 

1 

1 

1 

1 

• 

1 

1 

1 

3 

01 


CM 

ro 

1 

in 

rs. 

ro 

CM 

fS. 

3 

LO 

rr 


3 

03 

1^ 


CM 

CM 

Tf 

3 

TT 

Ei2 

3 

'T 

3 

YT 

3 

IV 

3 

ro 

3 

o> 

3 

sf 

3 

3 3 3 3 


1 

1 

CM 

•-< 


tn 

03 

M3 

in 

3 

3 

M- 

in 

IS. 

3 

3 

CM 

PJ 

ro 


PJ 

ro 

3 


M 

M- 

3 

3 

3 

3 

3 

3 

3 

3 

3 


3 

3 

3 3 

fs. fs. 3 

» 

1 

1 

in 

cr\ 


IS 

ro 

V 

•sT 

'T 

3 

M" 

•sT 

ro 

CM 

3 

CM 

to 

CM 

'T 

3 

3 

Is. 

3 

3 

3 

4^4 

3 

3 

3 

3 

3 

|v 

03 

3 


3 

3 

3 3 

PJ 3 3 


1 

1 

■M- 

■cf 


3 

LO 

LO 

3 

LO 

3 

LO 

LO 

LO 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

rs. 

|S- 

3 

3 

3 

3 

3 

3 

3 

|S- 

rs. 

IS. 

fs. 

IS. 

fs. IS. fv 


1 c 

1 

CM 

CM 


CM 

CM 

PJ 

CM 

PJ 

PJ 

CM 

PI 

PJ 

CM 

CM 

PI 

CM 

PI 

CM 

PI 

PJ 

CM 

CM 

PJ 

CM 

CM 

CM 

Pl 

PJ 

CM 

3 

PI 

PJ 

3 

3 

3 

3 

3 

3 3 

PJ 3 3 


1 

1 

3 

3 


3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 3 3 


1 

1 

3 

3 


3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 3 

3 3 3 


1 

1 

3 

3 


3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 3 3 


I 

(n 1 


U 

1 

3 

M 

O 1 

1 3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 8 

3 

3 

3 

in 

1 

3 

3 

U 1 

1 3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 3 

3 

3 

3 

c 

1 

1 

03 

3 


3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

8 

3 

3 

3 

3 

3 

3 3 

3 

3 

3 

tt S 

1 

3 




3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 3 

3 

3 

3 

c 

;•* t- 

1 

1 

— « 

4-4 


3 

3 

4-4 

3 

ro 

■M- 

in 

3 

fs. 

3 

01 

3 

4H 

3 

ro 

3 

—44 

3 

to 

M' 

in 

LO 

3 

rs. 

3 

3 

3 

-4 

3 

ro 

3 

-4 

3 

ro 

't in 

LO 

|S- 

3 

t- £ 

1 

1 

3 

3 


3 


4-4 

^4 

— 


-- 


m4 

1—4 

1—4 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

4H 

—4 

-4 


3 

3 

3 

3 

3 

3 

3 

o 

3 3 

3 

3 

3 

3> 

I 

1 

3 

fs. 


3 

3 

3 

3 

CM 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 



M- 

M- 

M- M- 

••T 

M- 

■'f 

■o 

t 

3 

3 


3 

3 

3 

PI 

CM 

3 

3 

3 

3 

PJ 

PJ 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

PI 

CM 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 3 

3 

3 

3 


03 

03 

03 

3 

03 

LO 

OI 

Cl 

m 

-4 

-4 

4-4 

ro 

01 

3 

rv 

ro 

IS. 

P- 

is. 

P- 

OI 

fs. 

3 

3 

3 

OI 

CO 

ro 

CO 

3 

CO 

OI 

••-4 

't 

CM 

3 

in 

01 

CO 

PJ 

CO 

ro 

PJ 

3 

3 

3 

■5-f 

in 

oi 

P- 

IS, 

in 

—4 

—4 

1 1 

CO 

3 

3 

in 

•M- 

in 

in 

in 

tn 

1-4 

ro 

Cl 

3 

fs. 

tn 

3 

p- 

3 

OI 

ro 

sf 

P- 

CO 

in 

3 

3 

ts. 

PI 

in 

ro 

PJ 

in 

3 

3 

3 

3 

ro 

fs. 

LO 

LO 

in 

It 

sf 

M- 

3 

■vi- 

IS. 

CO 

01 

03 

03 

ro 

CD 

01 


ts. 

IS. 

3 

ro 

P- 

3 

IS. 

IS. 

rs- 

3 

T 

ro 

ro 

CM 

CM 

^—4 

CM 

4-4 

PJ 

in 

ro 

in 

in 

tn 

3 

•sT 

•cr 

'fC 

M- 

M- 

M' 

•LT 

M- 

M- 

•vT 

M- 

M" 

M- 

M- 

M- 

ST 

ST 

T 

'T 

St 

M- 

T 

ST 

sf 

T 

St 

ST 

sf 

T 

'sT 

St 

St 

ST 

T 

St 

St 

St 

sf 

S3' 

sf 

PI 

PI 

PI 

PJ 

PJ 

PI 

P<1 

PJ 

PJ 

PJ 

PJ 

PJ 

PJ 

PJ 

PJ 

PJ 

PJ 

PJ 

PJ 

PJ 

PJ 

CM 

PJ 

PJ 

PJ 

PJ 

PJ 

PJ 

PI 

CM 

CM 

CM 

(M 

CM 

CM 

CM 

PJ 

CM 

PJ 

PJ 

PJ 

CM 

CM 

CM 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

O 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

a 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

CD 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 




1 

1 

1 

4-4 

4-4 44 

4-4 

— 

4-4 

—4 

44 

4i^ 

4-4 

— 

- 

4-4 

- 

4-4 

^■4 

44 

44 

•—4 

•44 

- 

44 

- 

— 

44 

-* 

— 

44 

— 

— 

— 

— 

44 

- 

44 

i44 

— 

^4 

- 

- 

— 

— 



0 

1 

1 

1 

00 

3 3 St 

2i 

3 

01 St 

CO 

in 

ro 

4-4 

3 

3 


OI 

44 

•44 

Sf 


3 

PJ 

01 

3 

CM 

44 

3 sr 

3 

OI OI 3 CM OI ro 

CM 3 

sr 

3 

St 

ro 

IV 

cn 

44 


in 

1 

3 

Q 44 

in 

St 

CM 

CM in 

ro 

CM 

in 

in 

4^4 


44 

4^ 

in 

to 

Sf 

"T 

3 

sr 

44 


CM 3 ro 

—•4 

3 3 sr 

^4 

CM 3 3 3 

44 

3 

3 

sr 

3 

3 

44 

CM 


P 

1 

St 

00 St ro 


ro 

3 

3 

OI 

sT 

fv 

CM 

in 

sf 

3 

ro 

in 

CM 

Sf 

CO 

44 

3 

3 

CO 

ro 

3 

cn sr IV 

LO LO 3 LO 3 3 

3 

3 


LO 

sf 

CM 

PJ 

ro 

3 

cu 

b 

1 

in 

CM 3 3 

ST 

in 

3 in 

St 

in 

CM 

in 

3 

ro 

3 

3 

3 

ro 

3 

CM 

3 

3 

ro 

Sj- 

CM 

3 

3 ro 

3 

CM 

3 3 ro 3 sr 3 3 

3 

3 

3 

ro 

CO 

sr 

3 

■«4 

c 

1 

ro 

St sf in 

3 

rs. 

01 cn 

3 


CM 

CM 

ro 

3 

CM 

ro 

3 

ST 

3 

LO 

P- 

fv 

ro 

cn 

3 


44 

cMrosrst33rvro 

01 

01 

3 

44 

44 

CM 

3 

ro 

3 

1- 

£ 

1 

-4 

4-4 —4 

4-4 

4-4 

^-4 


4.4 

CM 

CM 

CM 

CM 

CM 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

44 

44 

44 

44 

*-« 

44 

^4 

44 

44 

—4 44 



PJ 

PJ 

(M 

CM 

CM 

CM 

3 


3> 

1 

ST 

St -sr ST 


ST 

sf. 

ST 

St 

ST 

ST 

Sf 

St 

in 

3 

in 

in 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 3 3 3 3 

3 

3 

3 

3 

3 

3 

3 

3 

3 


■D 

1 

1 

1 

1 

CM 

CM PJ PJ 

CM 

CM 

CM CM 

CM 

CM 

PJ 

CM 

CM 

CM 

CM 

CM 

cM 

CM 

CM 

PJ 

PJ 

PI 

CM 

PJ 

PJ 

PJ 

PJ 

PJ 

CM 

CM 

CM CM CM CM CM CM 

CM 

PJ 

PJ 

PJ 

CM 

CM 

PJ 

CM 



1 

1 

1 

1 



3 

ro 

ST 

Sf fs. 

St 

CM 

^•4 

ro 

01 

ro 

OI 

m 

3 


CM 

01 

OI 

CO 

01 

ro 

OI 

3 

3 

3 

cn 

cn 

LO 

3 PJ 3 3 PJ 

3 

CM 

PJ 

3 

3 

PJ 

CM 

3 



1 



CO 

fv 

4—4 


PJ 

44« 

rv 

IV 

ro 

PJ 

ro 

3 

in 

3 

sr 

St 

PJ 

CM 

44 

sr 

*— 4 

CM 

01 

OI 

01 

p- 

rv 

ro 

sr tn 

sr sr 3 

Sf 

3 

ro 

Si- 

3 

3 

ro 

G3 



1 



ro 

ST 

T 

sr ro 

Sf 

PI 

3 

4l4 

—4 


PJ 

ro 

ro 

■St 

sr 

3 

3 

CO 

3 

3 

3 

in 

in 

in 

LO 

CO 

IV 3 

44 

3 3 

44 

3 

44 

44 

CO 



44 




1 



St 

ST 

T 

ST 'sr 

ST 

•T 

ST 

ST 

Sf 

Sf 

St 

sf 


Sf 

St 

sf 

Sf 

sr 

ST 

ST 

sr 


Sf 

sr 

sr 

sr 

sr 3 3 3 3 3 

3 

3 

3 

3 

IfJ 

3 

3 

3 

C 


1 



CM 

PJ 

CM 

CM 

PJ 

PI 

PJ 

PJ 

CM 

CM 

PI 

CM 

PJ 

PI 

PJ 

CM 

CM 

PJ 

PJ 

CM 

PI 

CM 

CM 

PJ 

PJ 

PI 

CM 

CM 

CM 

Pi 

PJ PJ 

PJ 

PJ 

CM 

PJ 

P' 

PJ 

CM 

PI 

PJ 



1 



3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 3 

3 

3 

3 

3 

cri 

3 

3 

3 

CD 



1 



3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 3 

3 

3 

3 

3 

3 

3 

ra 

3 

3 



1 


C 1 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 3 3 

3 

3 

3 

3 

3 

3 

3 

3 



1 

1 


in 1 

-4 1 

•—4 

^|4 



-s 

4-4 

«-4 

^4 

4H 

^4 

44 

44 

-• 

- 

44 


4^ 

4-4 

44 

•—4 

44 

44 

4-4 

44 


44 


^4 


44 

44 44 

44 

44 

44 

44 

44 


— 

44 

v4 


U 

1 

1 

1 


3 ! 
1 


T 

3 

p. 

3 

IV 

sr 

OI 

ro 

^4 

3 

3 

ro 

St 

rs. 

3 

3 

3 

sf 

CM 

p- 

01 

CD 

PJ 

sT 

ro 

rv 

fv 

ro 

01 

cn sr 

fv 

3 


LO 

3 

CO 

3 

3 

CM 


in 

1 


• 1 

3 

in 

T 

in 

-4- 

CM 

T 

4-4 

PJ 

4<4 


3 

CM 


ro 

3 

PJ 

3 

ro 

CM 

3 

PJ 

3 

ro 

ro 


44 

M 

3 

ro 

CM -• 

CM 

44 

sr 

CM 

CM 

sr 

sr 

3 

•—4 


c 

1 


£ I 

CO 

ro 

ro 

OI 

• ■ 4 

P- 

01 

St 

rv 

in 

PI 

3 

CO 

ro 


sf 

00 

3 

ro 

rv 

P- 

3 

CM 

3 

sr 

LO 

01 

3 

•a 

PJ 

3 LO 

sf 

sr 

44 

44 

CO 

ro 

3 

3 


Gl 

c 

£ 

1 



3 

3 

in 

in 

ro 

3 

in 

4-4 

in 

CM 

3 

3 

CM 

3 

3 

PJ 

Sf 

4.4 

3 

3 

ro 

3 

3 

CM 

3 

3 

PJ 

3 

3 

CM 

3 3 

tn 

3 

3 

ro 

sr 

CM 

3 

3 

ro 

•f4 

L 

1 



CM 

ro 

T 

tn 

3 

3 

IV 

OI 

4-4 

PJ 

3 

3 

3 


PJ 

CM 

PI 

sf 

St 

LO 

3 

3 

IV 

ro 

m 

cn 

3 

3 

sr 

sr 

sr 3 

LD 

Pw 

P- 

CD 

01 

3 


44 

PJ 

1— 

£ 

1 



•—4 

*—4 

-4 


44 

«-4 

v4 

444 

PJ 

PJ 

PJ 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 


44 

3 

3 

3 3 

3 

3 

3 

3 

3 

f-4 

44 

—4 

—4 


3 1 



CM 

PJ 

PJ 

PJ 

PJ 

CM 

PJ 

PJ 

PJ 

CM 

PJ 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

ro 

sf 

sr 

sr sr 

Sf 

sf 

St 

sf 

Sf 

sf 

sr 

sf 

sr 


XJ 

1 



PJ 

CM 

PJ 

CM 

PJ 

CM 

CM 

PJ 

CM 

PJ 

PJ 

PJ 

CM 

PJ 

PJ 

CM 

CM 

PJ 

CM 

PI 

CM 

PJ 

CM 

PJ 

CM 

CM 

CM 

CM 

CM 

CM 

CM PJ 

CM 

CM 

CM 

PJ 

PJ 

CM 

CM 

CM 

CM 


ORIGINAL PAGE 
OF POOR QUAtrfY 

33 


o 

U) 

• 5 J- 


■c 


CO 

o 


ro 

o 

E 



ro 

U) 

U 3 

ts. 

**“ 

PO 


'T 

to 

ra 

PI 

"f 

fw 

in 

03 

01 

CO 

PJ 

vr 

10 

01 

*-« 


E 

CD 

0 

JN- 

fw 

53 

I'W 1 

OD 

KO 

r *4 


•r-< 


o 

IJO 

K 

Q 

f'J 

ro 

fs- 

'/) 

01 

to 

01 

Cl 

u> 

C 3 

c*2 

<^3 

to 

15 

rn 

■»»* 

tio 

cn 


E 

’■•T 

PI 

n 

to 

E 

ra 


CM 

E 

CO 

•-» 



to 1 


«— < 


0-i 

CM 


CD 

01 

01 

CD 

to 


c;) 

CM 

T-« 

ro 


>o 

fo 

ro 

J- 

'J* 


»c 

■cr 

vr 

ro 


PJ 

PI 

10 

in 

til 

in 

E 

in 

E 

lO 

CO 

03 

E 

E 

01 

E 1 

■c 


vr 

\* 

"C 


rv) 

;o 

ro 

ro 

NT 

V 

V 

V 


\’<- 



Tr 

VC 

<r* 

vr 

\r 

If 

vf 


'vf 


*\V 

Vi’ 


Vf 

*v 

M’ 

**f 

vf 

'Sf 

V 

vr 

X,' 

’<r 

'T 


v? 1 

C*J 

tM 

<'! 

(S't 

0-! 

ri 

OJ 

OI 

cvt 

(M 

0.1 

(iJ 

0) 

r-i 

fM 

CM 

C.‘ 

C'l 

M 

Cl 

t^J 

PI 

CM 

Pi 

t ' 

CM 

PJ 

PI 

O; 

PJ 

pi 

PJ 

PJ 

PJ 

PJ 

PJ 

PJ 

PJ 

PJ 

<M 

PJ 

PI 

PJ 

PJ 

CT 

ra 

CO 

o 

cn 

(D 

E 

E 

E 

Q 

cn 

a 

CT) 

a 

i~ 

CTJ 

o 

CO 

CCi 

E 

PI 

E 

E 

a 

i?) 

lO 

cn 

E 

c .:5 

E 

i.O 

ra 

E 

GO 

E 

E 

E 

E 

E 

E 

E 

E 

E 

C“ 1 

U'l 

Q 

C.J 

o 

E 

CO 

E 

CO 

to 

to 

rri 

E 

to 

E 

n 

fO 

E 

a 

E 

I') 

ra 

o 

E 

0 

t) 

CO 

CO 

a 

CO 

E 

E 

E 

E 

to 

E 

CO 

E 

E 

E 

E 

’.■? 



(1 1 

E 

E 

E 

CJ 

E 

a 

(:3 

E 

E 

E 

E 

E 

E 

E 

a 

E 

E 

E 

E 

UJ 

E 

o 

E 

E 

E 

C 3 

E 

tSD 

E 

E 

a 

E 

1..I 

E 

E 

a 

E 

0 

E 

E 

<U. 

' -i 

E 

1 



1 

1 

1 


• 

■ 

■ 

r-# 

■ 

• 

«»* 

• 



• 

wM 

*-< 



• 

- 

• 


t 

•H 




• 


■ 

■ 

r~» 

• 


• • • 

« • 

t 


J 

t 

•^4 

■ 


- 


- 


0 

1 

I 

1 

E 

E 

CO 

\X* 

0 

0 

0 

0 

E 

E 

E 

E 

CO 

E 

0 

to 

E 

E 

E 

E 

n 

E 

E 

E 

E 

O 

E 

0 

0 

0 E E 

E E 

E 

E 

CD 

E 

E 

E 

E 

E 

E 

E 

lii 

1 

0 


CO 

to 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

a 

E 

E 

E 

E 

E 

E 

E 

E 

to 

E 

E 

E 

fc’j 

E E E 

E E 

E 

0 

ra 

E 

E 

E 

E 

E 

*25 

E 

c 

1 

E 

E 

ra 

U 3 

E 

CT 

E 

E 

E 

E 

0 

E 

E 

E 

E 

E 

E 

E 

in 

to 

E 

I.-l 

r? 

E 

E 

C-) 

lT> 

cn 

in 

0 E CT 

E 10 

E 

E 

E 

E 

E 

E 

\£. 

in 

in 

in 

I == 

1 

V 

a 

E 

“r 

E 

a 

'\T 

E 

E 

E 

a 

Vj- 

E 

V 

E 

xy 

E 

E 


0 

CO 

vr 

CO 

E 

V- 

E 

CD 

’'i* 

V 

E E E 

E M’ 

ro 

E 

E 

ID 

E 

E 

•M- 

Mr 

1 / 

17 


J 

vr 

E 

to 

to 

11 . 

CO 

E 

E 

0 


PJ 

PJ 

ro 

ro 

E 

E 


PJ 

PJ 

ro 

vr 

VT 

in 

to 

to 

r- 

f.*; 

ro 

ro 

G 1 0 

OJ PJ 


E 


CM 

ro 

cr. 


P! 

ro 

vr 

h- £ 

J 



•-4 



r-< 



PJ 

OJ 

PJ 

PJ 

PJ 

PJ 

E 

E 

E 

0 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

Ci 3 ^ 


•iH 

CM 

PJ 

CM 

PJ 

a 

E 

E 

E 

E 


J 

CM 

PI 

PJ 

PJ 

CM 

PI 

(M 

PJ 

PJ 

P) 

PJ 

PJ 

PJ 

PI 

ro 

ro 

M 

JO 

CO 

ro 

JO 

ro 

ro 

ro 

ro 

ro 

fO 

ro 

JO 

ro to ro JO ro 

ro 

ro 

JO 

ro 

ro 

xt 


vr 



•0 

1 

(M 

PJ 

PJ 

PJ 

PJ 

PJ 

CM 

PJ 

PJ 

PJ 

PJ 

PJ 

PJ 

PJ 

CM 

PJ 

PJ 

CM 

CM 

CM 

CM 

CM 

IM 

CM 

CM 

PJ 

CM 

PJ 

CM 

PJ CM CM CM CM 

CM 

E 

CM 

CM 

PJ 

PJ 

CM 

CM 

PJ 

PJ 


CM 

01 

ro 



P. 

E 

CO 

E 


CO 


CO 


0 

E 

S 



E 

to 

ro 

ITl 

E 

PI 

ro 

oi 

E 

E 

PJ 


U3 


PJ 


E 

in 

to 

JO 

03 

E 

E 

VM 

ro 

IT/ 

E 

CO 

03 

r- 

r- 

P. 

P- 

P. 

P. 

N. 

p- 

p. 

E 

CD 

CD 

03 

ro 

ro 

CO 

ro 

CO 

03 

ro 

CO 

CO 

ro 

00 

03 

00 

ro 

CO 

PJ 

CM 

PJ 

P! 

PJ 

PJ 

CM 

CM 

PJ 

PI 

PJ 

CM 

CM 

PJ 

CM 

CM 

CM 

CM 

PJ 

E 

0 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

S 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

• 

E 

E 

E 

E 

E 

E 

E 

Q 

E 

E 

E 

E 

E 

Q 

E 

E 




0 

1 

E 

S 

s 

E 

0 

E 

E 

E 

E 

E 

E 

S 

E 

E 

E 

E 

E 

E 

E 

in 

1 

1 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

S 

CO 

E 

E 

E 

E 

E 

E 

E 

c 

1 

1 

in 

fO 

E 

E 

E 

I^ 

E 

P. 

E 

ro 

E 

E 

CO 

E 

01 

E 

E 

01 

E 


1 

1 


CM 

Xi 

ro 

ro 

PJ 


PJ 

JO 

CM 

vr 

PJ 

CM 

PJ 

CM 

ro 

JO 

04 

E 

^- 

1 

1 

OI 

E 


CM 

ro 

E 


PI 

E 

vr 

E 

to 

ft. 

CO 

01 

E 


CM 

E 

h- £ 

1 


CM 

OJ 

PJ 

CM 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 



••4 

•H 

3» 

1 

1 

Vf 

Vf 

•tr 

vr 

vr 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

n 

1 

CM 

PJ 

PJ 

CM 

PJ 

CM 

CM 

CM 

CM 

PJ 

CM 

CM 

CM 

PJ 

PJ 

CM 

CM 

CM 

PJ 


ro 

E 

E 

E 

03 

E 

01 

01 

PJ 

1.0 

vr 


03 

p. 

vr 

to 

E 

01 

E 

P- 

P- 

ro 

E 

vr 

01 

93 

E 

cn 

vr 

PJ 

PJ 


•0 

03 


cn 

E 

p- 

to 

E 

to 

vr 

in 

E 

ro 

E 

03 

to 

vr 

V 


CO 

E 

E 

CO 

E 

E 


E 


«-4 


01 





^4 

CM 

03 

00 

CD 

CO 

03 

CD 

P- 

P. 

P. 

Ii. 

CD 


vr 

vr 

vr 

vr 

ro 

vr 

vr 

vr 

XT 

vr 

vr 

CM 

CM 

PJ 

CM 

E 

CM 

PI 

PJ 

PI 

PJ 

PJ 


PJ 

PJ 

CM 

CM 

PJ 

PJ 

CM 

CM 

CM 

PI 

CM 

E 

E 

E 

E 

E 

E 

CD 

E 

E 

E 

E 


0 

E 

E 

E 

E 

Q 

s 

E 

E 

E 

E 

E 

E 

E 

0 

E 

E 

E 

E 

E 

E 

E 


E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

CD 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 


E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 


■Ml 




<m4 






CP 

C| 

«■< 





^>4 





■^ 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

c 

1 

1 G5 

0 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

a 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

P- 

E 

to 

vr 

E 

vr 

E 

to 

E 


E 

E 

E 

«D 

E 

E 

CM 

to 

E 

E 

S 

CM 

10 

fMl 

Mi4 


CM 

PJ 

PJ 

CM 

PJ 

CM 


E 

E 

vr 

vr 

E 

E 

vr 

vy 

E 

E 

E 

vr 

E 

E 

rw 

03 

01 

E 

MH 

PJ 

E 

E 


cn 

E 

E 

E 


PJ 

CM 

CM 

CM 

ro 

vr 


•“4 


^4 



CM 

PJ 

CM 

CM 

E 


E 






^4 

«^i4 


«<i4 

m"4 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

to 


PJ 

PI 

PJ 

CM 

CM 

PJ 

CM 

PJ 

CM 

CM 

CM 

CM 

CM 

CM 

PJ 

CM 

PJ 

PJ 

E 

CM 

PJ 

CM 


CM 

CM 

CM 

PJ 

PJ 

CM 

CM 

CM 

PJ 

CM 

CM 



1 


1 

vr 

PJ 

PJ 

P- 

in 

vr 

vr 

vr 

vr 

vr 

vr 

f9 

E 

CO 

ro 

ro 

E 

ro 

01 

E 

E 

CO 

pw 

in 

P- 

PI 

E 

E 

E 

E 

CD E 

0 

rn 

E 

to 

P- 

Pw 

CD 

ro 

ro 

PJ 

CM 


1 


1 

CM 

E 

E 

ro 

E 

03 

ro 

to 

P3 

PI 

ro 

vf 

ro 

PJ 

01 

PJ 

PI 


to 

PI 

PI 

CM 

E 

0 

ro 

in 

P- 


01 


in E 

lO 

^4 

ro 

E 


PJ 

E 

E 

E 

E 

E 


1 


1 

01 

P- 

E 


ro 

ro 

E 

v/ 

E 

in 

E 

E 

E 

PJ 

ro 

It 

vr 

vr 

vr 


vr 

•-4 


CM 


*7/ 

E 

11. 

E 

IV 

pw Pv. 

Ji- 03 

Pw 

03 

01 

01 

01 

01 


ro 

ro 



J 


1 

r^ 

P- 

CO 

03 

03 

03 

03 

03 

CO 

CD 

CO 

CO 

CO 

CD 

CO 

03 

CO 

CO 

CO 

03 

E 

03 

CO 

CO 

CO 

D3 

CO 

CO 

CO 

03 

CD E 

CO CD 

CO 

03 

CO 

E 

CO 

CO 

CO 

CO 

CO 

CO 


J 

£ 

1 

CM 

PJ 

PI 

PJ 

CM 

PJ 

PJ 

PJ 

CM 

CM 

(M 

CM 

PJ 

PI 

CM 

CM 

PJ 

PI 

PJ 

PJ 

PI 

PJ 

PI 

PJ 

CM 

PI 

P) 

PJ 

PI 

PJ PI PJ PJ PJ 

PI 

PJ 

CM 

E 

PJ 

CM 

CM 

PJ 

PJ 

CM 


1 


1 

E 

CD 

CO 

E 

CE 

E 

E 

E 

E 

E 

CD 

E 

E 

CO 

E 

E 

CD 

E 

CD 

CD 

E 

E 

E 

E 

E 

E 

CD 

E 

CD 

E 

0 E E 0 

CD 

E 

E 

E 

E 

E 

E 

E 

E 

E 


1 


1 

E 

0 

to 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

CD 

E 

0 

E 

CD 

E 

E 

E 

E 

CO 

E 

C3 

E 

CD 

E E 

CD E 

CD 

E 

E 

E 

E 

E 

E 

E 

E 

E 


1 


1 

(E 

0 

E 

E 

E 

E 

E 

E 

E 

E 

E 

® 

E 

E 

CD 

E 

E 

E 

E 

E 

E 

E 

C£f 

E 

E 

CD 

E 

0 

E 

E 

E E E E 

E 

E 

E 

E 

E 

E 

G3 

E 

E 

E 


1 

1 


1 

1 

«*4 




«*4 

-* 




-♦ 

-• 

*•4 


-* 






-- 

-• 


v«4 





-* 




^4 PP4 


■M 

-* 

-- 





-* 



1 

1 

U 

1 

1 

1 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

0 E 

63 

S 

E 

E 

E 

E 

E 

E 

0 

E 

CD 

E 

E E E E 

E 

E 

E 

E 

E 

E 

E 

E 

0 

E 


1 

in 

1 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E E E E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 


1 

c 

1 

ro 

PJ 

E 

E 

P- 

CD 

E 

PJ 

E 

E 

E 

PJ 

E 

E 

01 

E 

E E 

E 

vr 

E 

E 

E 

E 

to 

E 

E 

E 

E 

E 

E E 

E E 

E 

E 

01 


E 

■M 

E 

P- 

E 

P- 

■C5 

Cl 

3 

1 

a S 

1 

ro 

ro 

vr 

ro 

ro 

ro 

V 

m 

JO 

vr 

ro ro 

E 

E 

CM 

ro 

ro V 

vr 

ro 

ro 

Xf 

E 

E 

CM 

ro 

vr 

vr 

E 

ro V CM PO ro ro 

ro 

E 

E 

E 

E 

E 

4-4 

CM 

^4 

1 


1 

01 

E 

•■■4 

PJ 

ro 

E 

i^M 

CM 

E 

vr 

E E 

f\- 

E 

01 

E 

«-4 

CM 

IV 

ro 

E 

E 


CM 

E 

E 

«i>4 

CM 

PO 

vr E E P. CO E 

E 

«-l 

CM 

E 

vr 

E 

to 

Pw 

00 

C 

1 

}- s: 

1 


Pi 

PJ 

CM 

PJ 

E 

E 

E 

E 

0 

E E 

E 

E 

E 

■-4 

-4 

Wi^ 

■M4 

*-4 

w-4 

CM 

CM 

CM 

PJ 

E 

E 

E 

E 

E 

E E 

E E E 



4-4 



•*4 


4-4 

^4 


1 

3^ 1 

CM 

CM 

PJ 

CM 

CM 

E 

ro 

E 

E 

E 

E ro 

ro 

E 

E 

E 

E E 

E 

E 

E 

E 

E 

E 

E 


Vf 

vr 

vr 

vr vr vr vr vr vr 

vr 

vr 

vr 

vr 

vr 

vr 

vr 

VP 

vr 

C 

0 

u 

w 

1 

1 

1 

1 

■D 

1 

1 

1 

1 

PJ 

CM 

PJ 

CM 

CM 

PJ 

CM 

PJ 

CM 

CM 

CM CM 

CM 

PJ 

CM 

CM 

CM 

CM 

CM 

PJ 

CM 

CM 

CM 

PJ 

CM 

Pi 

CM 

CM 

CM 

CM CM CM CM CM CM 

PJ 

CM 

CM 

PJ 

CM 

PJ 

CM 

CM 

CM 

ro 

1 

1 

1 

1 


1 

1 

1 

1 

to 

vr 

11 . 

in 

to 

ro 

E 


cn 

•M 

E E 

E 

CO 

P.- 

P. 

P. P- 

P. 

r^ 

P- 

r- 

CO 

E 

E 

E 

E 

E 

P.. 

E 

E 


vr 

ro 

E 

E 

E 

to 

CM 

vr 

Pw 

E 

<r 

J 


1 

P- 

CD 

cn 

01 

1^ 

ro 

to 

M 

E 

lP-4 

E PJ 

to 

ro 

E 

^4 

P. 

E 

PJ 

CM 

PJ 

CM 

E 

^Hl 

E 

E 

E 

E 

E 

•-4 

f’w 


vr 

4*4 

ro 

CM 

•^14 

CD 

to 

PI 

E 

CM 


1 


1 

in 

to 

ro 

E 

E 

p- 

Pw 

11. 

E 

CO 

E E 

E 

E 

•^4 


E. 

.E 

•-4 

tji 

E 

E 

E 

E 

E 

E 

E 

E 

E 


IV 


ro 

vr 

vr 

in 

E 

CM 

ro 

CM 

4-4 

E 

0i 

1 


1 

p- 

P- 

r^ 

n- 

P. 


Pw 

P. 


p. 

CD 03 

CO 

CD 

CD 

CO 

CO 

E 

03 


P. 

P- 

IV 

CO 

03 

rv. 

r\. 

03 

ro 

CD 

IV 


ro 

03 

03 

ro 

CO 

CO 

CD 

CD 

CO 

CO 


I 

C 

1 

i'M 

PI 

PJ 

PJ 

PJ 

PJ 

PJ 

PI 

PJ 

PJ 

PJ 

CM 

PJ 

PJ 

PJ 

PJ 

CM 

CM 

PI 

PI 

PI 

Pi 

PI 

PJ 

PI 

PI 

PJ 

PJ 

PJ 

PJ 

PJ 


Pi 

CM 

CM 

E 

PJ 

CM 

CM 

PI 

PI 

CM 

X3 

1 


1 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

0 

E 

E 

E 

E 

Q 

E 

E 

E 

E 

E 


E 

E 

E 

E 

E 

E 

E 

E 

E 

C3 

,D 

1 


1 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E' 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 


E 

E 

E 

E 

E 

E 

E 

to 

E 

E 

H 

1 


1 

E 

E 

E 

E 

E 

E 

E 

E 

E 

Q 

E E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 


E 

E 

E 

E 

E 

E 

E 

E 

E 

E 


1 

1 


1 

t 


^4 

•■■4 

-• 






»-4 

«»4 







■H 

«-4 






■-4 

«-4 



*-• 


«»« 

■1 1 

^ 1 


•H 

■-4 




4-4 

^4 

4-4 

-* 


1 

1 

0 

1 

1 

1 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

0 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

CD 

E 

E 

O' r 

.*4 J 

E 

E 

E 

E 

E 

S 

0 

E 

E 

E 


1 

111 

1 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 

z t 

E 

E 

E 

E 

E 

E 

E 

E 

E 

E 


1 

c 

1 

E 

S 

0 

E 

E 

E 

E 

E 

E 

0 

E 

0 

E 

E 

E 

E 

E 

E 

in 

E 

CM 

E 

E 

to 

E 

E 

E 

E 

E 

CM 

E 


ro 

CM 

E 

E 

^4 

E 

4*4 

ro 

E 



1 

i ^ 

1 

PJ 

PJ 

PJ 

PJ 

E 

PJ 

PJ 

PJ 

ro 

CM 

PJ 


vr 

«>>4 


vr 


^4 



in 

•»4 


'7 

^4 


vr 



PJ 



CM 

ro 

ro 

E 

E 

ro 

■D" 

ro 

ro 

ro 


1 


1 

CM 


E 

E 

CM 

E 

to 

E 

E 

E 

vr 

to 

to 

ra 

E 

E 

CM 

vr 

vr 

PJ 

PJ 

vr 

to 

to 

E 

E 

E 

PJ 

vr 

Vf 

10 


cn 

E 

^*4 

PJ 

E 

vr 

E 

ro 

Pw 

CO 


1 

1- r 

1 

«*4 


«~4 

^4 

CM 



•■■4 

CM 

E 

E 

E 

E 

E 






E 

E 

E 

E 

E 

E 


«-4 




«*4 


E 

4»4 

.«*«4 

4-4 

■•4 


■■4 


•-4 



1 

=r 


PJ 

PJ 

PJ 

PJ 

CM 

E 

ro 

ro 

E 

vr 

vr 

vr 

vr 

vr 


vr 

vr 

vf 

vr 

E 

in 

in 

E 

in 

in 

in 

E 

<n 

E 

in 

E 


PJ 

PJ 

PJ 

PJ 

PJ 

CM 

PJ 

PJ 

CM 

PJ 


1 

•0 

1 

Pi 

PJ 

PJ 

PJ 

CM 

PJ 

PI 

CM 

PJ 

PJ 

PJ 

PJ 

CM 

PJ 

CM 

CM 

CM 

PI 

PJ 

PJ 

Pi 

CM 

CM 

(M 

CM 

PI 

E 

PJ 

CM 

CM 

PJ 


PJ 

CM 

PJ 

CM 

PJ 

PJ 

Pi 

PJ 

CM 

CM 


I 


Table fl3. (continued) 


ORIGINAL PAGE 13 
OF POOR QUALITY 



1 

isD 

u 10 U5 in CTi 

cn 

<n 

cn 

tv CO 

cn 

tn 

in 

CO cn 00 c\i CO 


1 

LT 

in a a 'O’ tv 

IV 

fv 

tv 

03 TT 

rv 


r<3 

to to 10 ID O) 


1 

C3 

o »-« r.< Cl (71 

n 

cn 

n 

.0 


(D 

cn 

fv 

in ro 


IM 

4^ 


1 

CO 

03 ca O’* CO 

l”'- 

iZ 

03 

00 

to lO 

CO 

CO 

tv 

fv 


tv 

fV IV 


( 

CM 

CM CM CM CV| CV| 

CM 

01 

AJ 

C'l M 

CM 

Ctl 

04 

O) 

0! ct| CM CM 


1 

Citt 

Ci W !53 C’T 

ca 

CD 

a 

CD 

CD CD 

CO 

a 

to 

b 

CD CD CD CD 


1 

O 

10 O W CO 

L') 

CD 

CD 

CO 

c;d o 

o 

CD 

CD 

CD 

CD 

CD 

CD C3 


( 

O 

eo C3 Q CD I'O 

CD 

CD 

'3 

CD to 

CD 

Q 

a 

CD 

CD CD CD CD 


1 

I 



-• 





*-4 




-* 


^•4 

*•4 


o 

1 

1 

G3 

® CO to cn 

CD 

13 

CD 

a 

CO 

Q 

CD 

C3 

(3 

CD 

CD 

CD 

3 

CD 

III 

1 

O 

la cO Q cs 

CD 

CD 

CD 

113 

CD 

CD 

CD 

•D 

(D 

CD 

CD 

CD 

(S3 

3 

c 

1 

in 

C3 CS) t>- OD 

in 


•^1 

CD 

CD 

CM 

rn 

ro 

#-4 

iTi 

V 

CD 

CD 

3 

CZ 

1 

V 

Cl) ro 10 CM 

ID 

CD f. 

•M 

CD 

t2i 

CD 

ro 

to 

04 

to 

to 

to 

to 

L 

1 

^ 1.0 'j3 w (a 

Q 

5^4 

CM 

fO 

rr 

in 

lo 

lO 

0- 

OD 

CD 

CD 


CM 

£ 

1 

C3 

CD to CD a 









rH 



CM 

CM 

OJ 

3> 

1 


TT ’T 'T "cr 

V 





'T 




'D' 

•'J 

’T 

'T 

'T 

XJ 

1 

CM CM <N| fsl (VJ 

CM 

CM 

CM 

CM 

(M 

CM 

CM 

04 

CM 

CM 

CM 

CM 

CM 

0.1 


.N. IV 


<r4 

O) 

to 

04 

3 

ro 

to 

in 

4^ 


Ol 

Ol 

CM 

3 

*^T 

cn 

CO 

M- 

CM 

n 

D- 

ic 


4i>4 

^r 

03 

3 

tv 

tv 

CM 

04 

(.0 

3 

3 

U3 

Oi 

3 

IV 


M" 

3 

3 

f/( 

cn 

<03 

3 

cri 

03 

pv 

to 

cn 

3 

CD 

3 

3 

10 

3 

to 


cn 

3 

IV 


tv 

rv 

Iv 

Iv 

rv 

rv 

rv 

tv 

|v 

rv 

CD 

CO 

rv 

IV 

fv- 

tv 

fv 

3 

3 

3 

tv 

O’ 

Ol 

01 

0.) 

CM 

0! 

04 

c\; 

OJ 

0.1 

04 

Ol 

Ol 

CM 

Ol 

Ol 

OJ 

CM 

OJ 

Ol 

0.1 

CD 

cry 

f3 

CD 

CO 

CS3 

CD 

CD 

3 

c* 

CO 

3 

3 

to 

3 

3 

3 

3 

3 

.D 

CD 

CD 

C:1 

C3 

C.D 

CD 

tD 

CD 

3 

3 

CD 

3 

3 

3 

3 

W 

3 

3 

3 

3 

3 

CD 

O 

CD 

a 

to 

CD 

CD 

3 

3 

3 

3 

CD 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 


•-4 

-* 


— 





4-4 



4-4 



«-4 


4-4 


v-4 


CD 

O 

3 

•3 

o 

a 

o 

3 

3 

3 

CD 

CD 

3 

a 

3 

3 

3 

3 

3 


3 

a 

iD 



3 

CO 

o 

3 

3 

3 

CD 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

in 

3 

in 

3 

01 

3 


3 

«-4 

in 

CD 

3 

Ol 

3 

ro 

3 

3 


to 

3 

to 

ro 

to 

ro 

ro 

ro 

to 

ro 

to 

ro 

ro 

CM 

to 

ro 

to 

ro 

ro 

ro 

M- 

ro 

10 

to 


ID 

10 

rv 

CD 

CT( 

3 


CM 

ro 

D- 

3 

3 

0- 

3 

3 

3 

•—4 


3 

CD 

o 

3 

3 

3 

3 

3 

9^ 


^4 

^.•4 

•-4 


W90 


4-4 

4"4 

CM 

OJ 

0.1 

3 

m 

in 

in 

in 

in 

in 

in 

in 

tn 

in 

3 

3 

3 

3 

3 

3 

3 

3 

3 

tn 

3 

CM 

CM 

CM 

04 

CM 

CM 

04 

CM 

CM 

3 

3 

CM 

OJ 

CM 

3 

CM 

04 

3 

04 

CM 

OJ 


c 


rv 

*-< 

3 

3 

3 

— 


3 

CM 

to 

rv 

3 

3 

3 

to 

^4 

M- 

to 

CM 

’T 

OJ 

in 

ro 


ro 

rv 

3 

ro 

••4 

ro 

ro 

3 

91 

3 

“M- 


ro 

3 

fv 

3 

3 

ro 

rv 

cn 

ro 

3 

N 

CM 

3 

3 

IV 

••T 

CM 

in 

CM 

fv 

— « 

CO 

3 

CO 

in 

3 

3 

ro 

in 

3 

CM 

3 

rv 

in 

3 

3 

rv 

D- 

3 

— — 

in 

ro 

ro 

3 

3 

3 

t2 

CM 

CM 

ro 

3 

CM 

04 

CM 

ro 

fO 


3 

rt 

rv 

3 

3 

3 

ro 

M- 

3 

IV 

3 

Iv 

IV 

Iv 

3 

in 

rv 

IV 

rv 

3 

ro 

to 

3 


3 

tv 

pv 

3 

3 

3 


tv 

n. 

IV 

rv 

tv 

Iv 

IV 

rv 

fv 

Iv 

tv 

3 

10 

3 

rv 

rv 

rv 

fv 

IV 

fv 

rv 

IV 

IV 

rv 

rv 

IV 

IV 

IV 

rv 

rv 

rv 

rv 

rv 

rv 

rv 

IV 

rv 

Pv 

3 

3 

CM 

CM 

CM 

O.J 

O.J 

CM 

OJ 

04 

CM 

CM 

Ol 

CM 

OJ 

CM 

CM 

Ol 

Ol 

CM 

CM 

CM 

CM 

CM 

CM 

cci 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

04 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

O 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

8 

3 

3 

3 

3 

3 

3 

3 

3 

8 

3 

3 

3 

8 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

8 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 


• c t • » 


□ t 
3 I 
-t I 
I 


U 1 

3 

C 

1 3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

8 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 3 

in 1 
1 

3 

□ 

3 

1 3 
1 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

8 

3 

3 

8 

3 8 

1 

£ * 

3 

1 

3 

PO 

CM 

3 

3 

3 

3 

fO 

3 

04 

3 

3 

CM 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

CM 

3 

3 

3 

ro 

3 

3 

in 

3 

3 

in 

3 

3 

3 

3 3 

E 1 

CM 


3 

3 

3 

in 

3 

3 

CM 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

vH 

3 

3 

3 

3 

3 

3 

in 

3 

3 

3 

3 

3 

4-4 

3 

3 

3 

3 

3 3 

L 1 

3 


3 

3 

3 

3 

V-4 

CM 


3 

3 

rv 

3 

3 

3 

vM 

CV| 

to 

3 


CVJ 

ro 

•ir 

in 

3 

rv 

3 

3 

3 

3 

CM 

3 

3 

3 

•-4 

CM 

ro 

3 


CM 

ro 'M’ 

£ 1 
1 

3 


3 

3 

”* 



v-4 


9>M 


•-* 

v-4 

w4 

CM 

CM 

CM 

CM 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 




— - 


CM 

04 

CM 

CM 

3 

3 

3 

3 3 

1 

3> 1 

3 


CM 

CM 

CM 

CM 

rj 

CM 

CM 

f*4 

CM 

Ol 

CM 

04 

CM 

CM 

Ol 

CM 

P, 

ro 

ro 

fO 

ro 

ro 

to 

ro 

ro 

ro 

ro 

lO 

ro 

to 

PO 

PO 

to 

fo 

m 

vf 

•vt 


■M- ^ 

Xl 1 

CM 


CM 

CM 

M 

CM 

CM 

CM 

CM 

CM 

CM 

OJ 

CM 

OJ 

CM 

CM 

CVJ 

CM 

CM 

CM 

CV| 

CM 

CM 

CM 

OJ 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

OJ 

CM 

CM 

04 

CM 

CM 

CM 

CM CM 


1 

1 

3 

3 

cn 

ro 

—4 

IV 

3 


3 


rv 

10 

3 

3 

IV 

3 

pv 

3 

v-4 

3 

IV 

3 

•D- 

•cr 

CM 

3 

■D" 

3 

OD 

3 

CM 

OJ 

CM 3 

'3- Pv 

3 

3 

3 

3 

3 


CVl -cr 

1 

fv 

fv 

0- 

ro 3 

3 

3 

■ir 

V— 4 

CM 

3 

3 


vV 

3 

pv 

3 

3 

D' 

3 

OJ 

3 

3 

3 

3 

pv 

3 

rn 

rn 

CM 

pv 

3 

tv 3 

3 CD 

ro 

3 

ro 

pv 

3 

3 

3 OJ 

1 

in 


3 

Pv 

fv 

IV 

IV 

OD 

C3 

IV 

10 

IV 

rv 

fv 

3 

3 

in 

m 

03 

ro 

fv 

10 

3 

in 

3 


3 

3 

3 

pv 

fv 

(V 

rv IV 

3 3 

D- 

ro 

ro 


3 

3 

3 OJ 

1 

D- 

vj 

'vjt -ir D- 


rr 

-vT 

V 

nP 

•ir 

•ir 

'cr 

vf 

V 


V 

\p 

'T 

•ir 

■cr 

■M- 

V 

V 

Tj’ 




■MT 

D- 

D- 

•D- 

■M" D’ 

D- *3 

D- 

TT 

D- 


M- 

V 

'cr "D" 

1 

OJ 

CM 

CM 

CVJ 

CM 

OJ 

CVJ 

01 

CVl 

CM 

01 

OJ 

CM 

CM 

OJ 

Ol 

OJ 

OJ 

0.1 

OJ 

CM 

OJ 

O' 

CM 

CM 

OJ 

Ol 

OJ 

04 

04 

04 

OJ 

CM CVl 

04 OJ 

3 

CM 

3 

OJ 

CM 

CM 

OJ OJ 

1 

3 

3 

CD 

3 

3 

3 

3 

0 

3 

3 

3 

3 

3 

3 

3 

3 

CD 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

CD 

CD 

3 

3 

03 3 

3 3 

3 

3 

3 

3 

3 

3 

3 3 

1 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

CD 

CD 

0 

3 

3 

3 

0 

3 

3 

3 

CD 

3 

3 

0 

CD 

3 

3 

3 

3 

3 3 

3 3 

3 

3 

3 

3 

3 

3 

3 3 

1 

3 

3 

3 

0 

3 

3 

3 


0 

9 

3 

CD 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 3 

3 3 

3 

3 

3 

3 

3 

3 

3 3 

1 

1 


71 


V^ 

^4 

— >H 





4—4 

V-4 

^4 

4-4 

-* 


^4 

V^ 

V-4 

-* 

— 

4—4 


-• 

-• 

—4 

^-4 

-—4 

V-4 

-• 

V-4 

V-4 

v^ v4 

v»4 v-4 

V^ 

V-4 

V-4 

v4 

V-4 

v4 

v4 iv4 

1 

1 

O 1 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

8 

3 

3 

3 

3 

CD 

3 3 

3 3 

3 

3 

3 

3 

3 

3 

3 3 

in 1 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 3 

3 3 

3 

3 

3 

3 

3 

3 

3 3 


ro 

V-« 

3 

3 

rv 

3 

3 

3 

3 

3 

ro 

3 

3 

Pv 

3 

3 

3 

3 

3 

vT 

3 

3 

3 

rn 

3 

3 

3 

3 

3 

3 

3 

ro 

3 3 

3 3 

3 

3 

3 

8 

8 

3 

3 3 


•D- 

in 

3 

—4 

CM 

—4 

CM 

V— 4 

CM 

—4 

CM 

CM 

ro 

M 

3 

v-4 

CM 

vM 

CM 

CM 

CM 


CVl 

CM 

ro 

10 

3 


CM 


OJ 

OJ 

VH fvi 

CM CM 

OJ 

3 

CM 

IM 

CM 

CM 

CM CM 

L 1 

CM 

CM 

ro 

PO 

ro 

'D' 

"t 

3 

3 

3 

3 

3 

3 

3 

3 

Pv 

Pv 

cb 

3 

3 

3 

3 

3 

3 

3 

3 

3 

^“4 

V-4 

CM 

(M 

CM 

PO 3 

v3 3 

3 

fv 

3 

3 

3 

^4 

CM ro 

£ 1 

3 

3 

CD 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 




v-4 

•■4 


4-4 

v-4 

-4 

VM 

V^ 

«>« v>4 

4-4 

V.4 


V>4 

»4 

CM 

CM 

CM CM 

1 

S' 1 

in 

in 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 3 

3 3 

3 

3 

in 

3 

3 

in 

3 3 

X3 1 

CM 

CM 

CVJ 

CM 

04 

CM 

CVJ 

CM 

CM 

CM 

Ol 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CVJ 

CM 

CM 

CM 

CVl 

04 

CM 

04 

04 

CM 

CM 

CM 

CM 

CM 

3 04 

CM CM 

CM 

CM 

04 

04 

CM 

CM 

CM CM 


3 


V-4 


3 

CM 

IV 

ro 

rv 

Iv 

3 

8 

3 

CM 

3 

3 

ro 

3 

rv 

3 

3 

v4 

3 

ro 

3 

3 

ro 

CM 

3 

3 

ro 

3 

3 


CM 

3 

3 

pv 

3 

3 

3 

3 

CM 

3 

■vf 


3 

■ir 

ro 

1.0 

3 

rt 

3 

3 


3 

3 

3 

3 

3 

^4 

91 

V4 


3 

3 

3 

3 


in 

m 

D' 

3 

CM 

3 

3 

ro 

rv 

3 

3 

tv 

3 

3 


Pv 

Pv 

3 

Pv 

3 

3 

3 

3 

3 

3 

3 

3 

91 

3 

3 

3 

rv 

3 

IV 

3 

tn 

■2 

■D 

ro 

CM 

CM 

v^ 

CM 

04 

V-4 

v-4 

v4 

3 

CM 

CVl 

ro 

■'f 

3 

50 

!Q 

3 

3 

3 

3 

3 

3 

3 

3 

■cr 

•M- 

'D’ 

D" 

D- 

IT 

D' 

■vT 

■cr 

■M- 

•or 

■ir 

•D 

D- 

■D’ 

D- 

D" 


D 

D- 

"?r 

\r 

D- 

■TP 

D' 

D- 

D- 

■D 

V 

D- 

D' 

D- 

•V 


D" 

D- 

■D 

D- 

vj 

D- 

D- 

D' 

D“ 

•y 

CVJ 

CM 

CVl 

Ol 

CM 

CVJ 

CM 

OJ 

CM 

CM 

04 

OJ 

CM 

CM 

CM 

OJ 

CM 

OJ 

01 

CM 

CM 

IM 

Ol 

CM 

CVl 

CVJ 

CM 

OJ 

CM 

CM 

04 

CM 

CM 

04 

CM 

CM 

CM 

CM 

CM 

04 

CM 

CM 

CM 

CM 

3 

3 

3 

3 

0 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

Q 

3 

3 

3 

3 

3 

3 

3 

0 

3 

3 

0 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

0 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 



1 

1 

1 

9 

V4 


- 

- 

- 

• 

^4 

^4 

w4 

4-4 

• 

^4 

• 

.V4 

- 

- 

- 

-- 

V-4 

• • 
wi v4 

• 

V-4 

9 

9 9 

^■4 v-4 

- 

• • 
V-4 ^4 

- 

• 

- 

• 

- 

v4 

- 

J - 

- 

• 

- 

• 


- 

V-4 

■' 

4-4 

r4 


1 

U 1 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 3 

3 

3 3 

3 

3 

3 3 

3 

3 3 

3 

3 

3 

3 

3 

3 

8 

3 3 

3 

3 

3 

3 

3 

3 

3 

0 

3 


in 1 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 3 

3 

3 3 

3 

3 

3 3 

3 

3 3 

3 

3 

3 

3 

3 

3 

3 

3 3 

3 

3 

3 

3 

3 

3 

3 

3 

3 



in 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

S 

3 fv 

8 

3 3 

3 

3 

3 3 

tn 

in 3 

in 

3 

ro 

CM 

tn 

in 

in 

in in 

3 

tn 

3 

LD 

3 

in IV 

OJ 

m 

Ci 

£ 



O-J 

V 

y 

3 

04 

CM 

CM 

CM 

CM 

CM 

OJ 

04 

04 

OJ rn 

CM 

o 

rn 

y 

tn 3 

3 

^4 (23 

v-4 

CM 

CM 

fO 

ro 

y 

vt4 

ro — 

OJ 

CM 

CM 


CM 

*4 

CM 

ro 

ro 

■H 

L 1 

3 

3 

3 

fv 

3 

3 

3 

V-4 

CM 

ro 

y 

in 

3 

IV 

3 3 

3 

3 3 

3 

3 

0 ^ 


— CM 

CM 

CM 

CM 

04 

01 

01 

ro 

ro 3 

3 

3 

3 

*4 

-4 

CM 

CM 

CM 

CM 

h- 

£ 1 

3 

3 

3 

3 

3 

3 

V-l 

-4 


v4 


4-4 

V-4 

v-4 

^4 vH 

V-4 

CM CM CM 

CM 

OJ 01 

CM 

CM OJ 

CM 

CM 

CM 

OJ 

CM 

CM 

CM 

CM 3 

3 

3 

3 

3 

3 

3 3 

3 3 


3> 1 

•y 

■y 


y 

y 

y 

«-4> 

y 

y 

y 

y 

y 

y 

y 

y y 

y 

y y 

y 

y 

y y 


y y 

y 

y 

y 

y 

y 


y 

y in 

in 

3 

3 

in 

in 

in 

tn 

tn in 


X3 1 

CM 

CM 

OJ 

01 

CM 

CM 

CM 

CM 

CM 

CVJ 

OJ 

CM 

CM 

CM 

CM CM 

OJ 

CM CM OJ 

CM 

CVJ OJ 

CM 

CM 04 

CM 

OJ 

CM 

CM 

OJ 

OJ 

04 

CM CM 

CM 

CM 

04 

04 

CM 

CM 

04 

OJ CM 



Table fi4. Time-of-Fl ighl Ratios 


OF POOR QUALITY 


U I u 

3 I tn 

CP I 

— I c 

X I s 

I 


0 t o 

u t 

TJ I 

01 I U 

Q. I (n 

I 

c t c 

a I B 

tn t 

I i. 


o I 

L. I u 

•** I in 

in I 

o I c 

U I B 

I 

I L. 

I SI 
I 

I S' 

» U 


(i) "C- cn CTi fv- If) ro cn If) O') p. ro (sj M CO ro ’7 10 (VI m "T in ro oi ro 

cn CO ro i - n> cn cn n in w p- in to i-- :o oi in m p- fo ^7 u' — m 

0 ) 01 10 :o CO O' pn *Ji CD o ro f>- oi rn in li) ly ro lo in r; w to >jd r<- cn 
Id*) 10 IV on CO * * f*- CO N. Cl )jj CO cn cn cn pi < 5 c6 fv r<- iv co i^. co lo i-i 

rr \r V V TV sf V c v v v v v ■c v uo v v m* ’ir v v v v v 

m<XllOlOinlOU31Xl'jOOU)UOinii}iJ)lX»'J3UJU3lOlj3UjU31£llJOl.OU) 


r- *-< ro IS) V V in tv cn CO to V ^ fo 10 S5 ni u) ’I M ro uo tn ca o 

-« in CD CD in CD ’-* « V ro V CD fM o if» o U) m V m -I CD o to in in in 

03 in V Iv p- CO 03 ijo in in in ca fj to \o to oi fo tn <o to ^ in oo oi 

in in -sr 10 in V V V (vj to oi oj m pa <m to to pj fo cm c-j io cm ro pi oj ro 

CD W V CO CM Id 03 V in 10 03 CM V V CD PJ PI V.0 in CD CD PI CO <3 0/ O 

«_(»-i^p,;OCbCDCDCDe)r-»«^«-))»4COCaCDCDI33>-*'--'*^»-PlPJCO 

PI PI CM CM CM ro ro V V V V V V V V U3 to tn in in in in in tn in m 10 
CMCMPICMCMCMPirMCMPICMPiCMPPICMPlfMCMCMPlfMCMCMCMPCM 


picM^cMCMCMOo-itMrocntococoioroQoiocnrofoVpjinrocMtMCo — VN-ooroinp. 
CMrocoioropiivincDOiopifo — — o>in--PicocncMvs)oa)ioiotnif)Ofoin-2Coio 
>nrocnpjoocM(a-«ODiocninfoinfoogivviOQCQinintv*<vv(DCDtMtMoaovo3ro 
fvrvcDioiDiDinLniDioinioijDiDiovVinLnuaininiotocDioioioininiotvioixiinin 

lOU3U3U)IOlOlOlOUDlDlDIJOMDIOlOlOlOlOlDU3lJ3U3lO»OlnlOlOIOiniOlO»OIJ3lOlO»I) 

inininuainininininininuninininintninintntnininininininininminuaininboiD 

-*-<fMinioVVVooro»H|v.r«7inrofo-ifoVrocD— fv-«cDPico-'CM-<PiiofMcr»Vfo 
v-iroinc3arovcDvro>-<'^^(acD-<inc3-^roinfoinvrocD«ovaavininin 

-^rovm^rocncneDin — pj — inoointncoincncnPicMincaain — — inotnoPwio 
V V ro V V fo ro ro V CM V pj CM ro CM CM ro pj -< CM PI ro CM P4 ro P4 pj IO CM CM ro CM ro PI ro CM 

aCMVCMCOVlOOOVlDlOtO(aCDtMV'lTinCOE)PIP'VU3lOCOC30CM'»'VlOQOOtMO 
^ ^ fVj Q O CD CO CD CD CD GD ^ ^ «-< f\j {3 CD CD CD CD S) CD ^ (\j 

piPicMCMrorororoVVVVvvvvvvvininininininininininintnininininu) 

PJfMCMfMCMPJPICMCMCMfMCMPJPItMCMCMPJCMCMPItMCMPJtMfMPIPJrMfMCsICMCMCMCMCM 


piroioinrvrvpjvoocTiifliDPJ 

ineaiainVinro'^ooGiro*- 

P-fvinCMU)C0U)C3-*V03C0in 

intvininiDiniainiouDininiD 

ODCOCOCOCDCOCOCOCOCOOOCOtt) 

VVVVVVM'VVVVVV 


PicoraioroiocDcoGDCominro 
roincMCM-i — ’-i«cMinVo-« 

CDcnincoincninoco — 03UD^ 
pi-<v-<-'V'^V'~'PJV-*v 

VlOlOCOQOVVlDPJPJOQ 
GDCDGJCD*^^'*^'^ CD 

vvvvvvv/vvininintn 

PICMCMCMPJfMCMCMCMPJCMPICM 


P- T"- f'- fv rv fv (V rv p- rv P- fv p- (V fv Oj [V fs. fv_ r^_ !•- fv 
CDCOOOCOCOCOOOOOCDC0 03CnCOCOCDCOCOCOOOCDCDCOG3CO 

inpjfocn«3cnitCDroVVejtDCDrvroinrou3ioroc3-<CM 
ininorov — ovorooroio^CMinovro-^ PI ro-<V' 

oo — tnroGiio — (TiC5inQ-<inrorocncDtn-*G)incDincD 
9~4 c\| f\| pj IT) (3 V ^ V V 

QCMVCDVlOlOCOOCDCMVVfMCMViniOCOQQCMVV 
G3 CD CD ^ ^ CD O 0 CD CD CD ^ ^ 

cMCMPjpiVVVVVVVVVinininininmintnininin 

CMCMCMCVtMPlCMCMCMCMfMCMCMPJfMCMCMCMPICMCMCMCMCM 


cn^roainroiorvcnVrocoVinroiocncMinVPJPw-^cnrocoinVajcnropivootviv 
pvvvcMQV-' — inG)ij3ro(DG)CDroVcMcain-*fMVineDcs)intM-*vvpiinincM 

VpjincntnincoooQcoinGb-^in-<(3rvVincirt3'-*tnv— *inV-iCDS)cofvrv(n-*in 
OQQoejocDinoinincDtDincaeitnVcDinocDinaGoincainQCDijaaro'viinia 

cDCMVcopjioin'dicncriocMVViDCDcapiPipjVioincooocMViDCDcoaaapjc) 

4 C3iG3C3CDC3 ‘-^CM PI CMCMCD 

pjpjpjroforovvvvvvvvvvvvinLntnininininininininininininininiD 

CM PJ PI PJ Pi PI P! P PI PI PI PI PJ PJ Pi PJ PI Pj PJ PJ PI pvl PI PJ PI PJ PJ CM CM PI p.J PJ pj pj CM CM 


ORIGINAL PAGE fS 
OF POOR QUALITY 




N 

ill 

ce. 


< 

ce 

HI 

o. 

s: 

HI 


20 

10 

0 

20 

10 

30 

20 

10 

30 

20 

10 

20 

10 


h Mt, Wilson 

> 


Y 




30 
20 
10 1 — 










A 1 


± 


Castro 




± 


A 

l 




1 ^^ 


> 


San Pedro 


♦ ♦ 




Niguel 




► ^ ♦ jf 


-L 




I- Santiago 


W 






I 


San Juan 

■f 
♦ 


WW. +♦<•» * Ij. X > 

. ,wV ■ 


22 


23 24 

January, 1981 


25 


Pig. Al. Observed atmospheric temperature. 





D Vapor Pressure^ mmHg 


Mt, WltSON 


‘•V 


oRieiNftL Pftse ® 

OF POOR QUAUTY 




San Pedro 


Niguel 


15 


ANTIAGO 


1 



San Juan 






January, 1981 

Fig. A3. Saturated vapor pressure. 









